











Belden Rubber Strain Reliefs 
lower your installed-cord 


costs 
on Poo 
One of the many Belden 
Rubber. Strain Reliefs may 
simplify: your assembly 
problems—lower your costs 
—oand add longer service 


life to your product. Ask 
your Belden salesman. 


Belden Strain Reliefs, as 

well as Belden Soft Rubber 

Piugs, are covered by U. S. 
Patents. 


Appliance Cord Sets approved 
by Good Housekeeping Institute, 
listed as standard by Under- 
writers’ Labordtories, Inc., and 
certified by Electrical Testing 
Laboratories. 
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*CORDITIS—.o dangerous 


disease of electrical cords; the 
symptoms are frayed wire and 
broken plugs. it cavses severe 
mental irritation and violent ner- 
vous disorders among electrical 
appliance users. 





The Plug 


The Conductor | 


The Strain Relief 





when You ‘Look at All 3° 
—in designing your Product 


It pays to build the electrical 
cords into your products. It pays to 
design each unit—plug—conductor 
—strain relief—with as much care 
as the bearings. Machines run on 
electrical cords, too; they’re the con- 
necting links to the power outlet. 

Your benefits are three- 
fold when you specify 
Belden Electrical Cords: 
1—You simplify your 
assembly problem—usu- 
ally lowering actual over- 
all manufacturing costs. 


belden 


ELECTRICAL CORDS 


Ue 





2—You maintain the good will of 
your dealers who are tired of servic- 
ing old-fashioned Corditis*- eaten 
cords—at a loss of time and profits. 
3—You capitalize the acceptance of 
millions of users—who have been 
reading Belden’s consistent adver- 
tising for years in the 
national magazines. 

Specify Belden now— 
and gain all three ways. 

Belden Manufacturing 
Co., 4633 W. Van Buren 
St., Chicago, III. 
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New Departure Fan and Pump Bearing, 
when it was offered as another “new 
departure” in 1937, report literally phe- 
nomenal service records. One company, with 
150,000 cars in the field, had only one replace- 
ment of these bearings reported the past year. 

Nor is this case exceptional at all. Through- 
out industry, with machinery of all kinds, users 
know from experience that New Departure ball 
bearings do reduce maintenance costs. That is 
why more machinery manufacturers use more 
New Departures every year. 

To secure the interesting brochure, DT-14, 
“Maintenance Can Be Reduced,” write to New 
Departure, Division General Motors Sales Cor- 
poration, Bristol, Connecticut. 


NEW DEP 


THE FORGED 






The automobile makers who adopted the iY 












124,000 MILES! 
NO LUBRICATING! 
NO ADJUSTING! 


NO MAINTENANCE 
EXPENSE! 


The New Departure Self-Sealed 


Fan and Pump bearing, illustrat- 


ed here, was in good condition 
after 124,000 miles on the high- 
ways for a Kansas City-Memphis 
trucking company original lu- 
bricant in good shape, seals still 
tight and no maintenance required. 
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STEEL BEARING 
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FOR MANUFACTURERS 


Did you know that Scovill makes containers for the 
majority of famous cosmetic manufacturers . . . that 
parts of that clock were Scovill manufactured . . . that 
Scovill supplies the world with common pins . . . makes 
snap fasteners ... ferrules for atomizers ... a dozen 
more items pictured above? 


Or, for that matter, metal parts for electrical equip- 
ment, tire valves, diving helmets, rod, wire, tubing and 
sheet in brass, bronze or nickel silver . . . together 
hundreds of thousands of products or parts made from 
brass, steel, aluminum, copper and other base metals? 


The Scovill trademark appears on few items which 
reach the ultimate consumer. Most often Scovill acts 
as a contract manufacturer, furnishing metal or metal 
arts which the buyer finds less practical to make 
fimself. 


Metal and Metal Parts — in Quantity 


When you need parts forged, turned or stamped ... or 
screw machine products fous the very smallest up to 


SCOVIL 


Boston, Providence, New York, 





Masters of Nietal 


Base Melal and Bouilain 


ANY NUMBER OF SCOVILL SERVICES 
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those from 2 3/8 diameter rod . . . or assemblies of 
metal parts ... or plumbers’ brass goods . . . or con- 
denser tubes — get the benefit of Scovill’s long experi- 
ence in serving American industry. Its designers, engi- 
neers, tremendous variety of high-production machin- 
ery — may offer you advantages in cost, time or sales 
appeal that are seldom available elsewhere. Many lead- 
ing manufacturers rely on Scovill in this way. 


Meanwhile, read the fascinating account of Scovill’s 
enterprise in many industries related to metal. Address 
65 Mill Street, Waterbury, Connecticut for a free copy 
of “Masters of Metal”. 


MANUFACTURING COMPANY 
WATERBURY, CONNECTICUT 


Philadelphia, Syracuse, Pittsburgh, Detroit, Chicago, Cincinnati, 
San Francisco, Los Angeles. IN CANADA: 334 King St., East, Toronto, Ontario. 
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LALLVANK Crepe Wadding 
protects against shipping damage 


























“ec . . 
e “Damaged in transit’’ are costly heavy refrigerators to small, fragile toilet- 
words! Manufacturers with an eye for ries, you'll find that KIMPAK will safely 
profits are aware of this—that’s why guard it against breakage or damage 
they use KIMPAK™. For they know that There’s a size and form of KIMPAK for 
f merchandise safely cushioned in soft, re- every product. It comes in rolls, sheets 
; oO ne ; ' ; 
‘alee, silient KIMPAK will withstand rough and pads of various thicknesses. 
eri- handling in transit and reach customers For samples of KIMPAK and further 
ngi- ready for immediate sale. information, mail the coupon today 
hin- J, ; 
ii You, too, will find inexpensive = 
~ad- KIMPAK the ideal packing material. It | 
, ; : 3 ; 4 I 
is snowy-white, light in weight and can FRE E! ] 
sai . sckly. with i B 1939 Portfolio il 
ill’s be applied quickly, without waste. Be- of KIMPAK | 
ress cause KIMPAK absorbs 16 times its own KIMBERLY-CLARK 
seen ; : ; CORPORATION ih | 
3 weight in moisture, it more than meets Neenah, Wisconsin IP | 
h . | I: ‘ Address nearest sales office: EM:9 
the government postal regulations. 8 S. Michigan Ave., Chicago 
Regardless of what you ship, from 122 E. 42nd St., New York City 
V Y 510 W Sixth St., Los Angeles i] 
“Reg. U. 8. Pat. Of. & Foreign Countries Please send us the 1939 Portfolio of KIMPAK 4 
KIMBERLY-CLARK CORPORATION COMBED cccnccanneensadcsibes ccnamensensnnsesns 
om NEENAH, WISCONSIN aes 
Sales Offices: 
ti, 8 South Michigan Avenue 122 East 42nd Street 510 West Sixth Street Aitenuen of _.-.---------- 
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tie wii Need a Non-ferrous Spring 
Miaterial that Can 


aN “Take It? 


It’s a tough job to find the ideal material for making 
springs, contact fingers and other current-carrying parts 
of electrical apparatus. Some metals that give high 
conductivity are shy on spring qualities. Others, with 
the necessary spring qualities, often lack the all-im- 
portant conductivity or some other essential property. 
But if you want to simplify the problem of finding the 
right metal for the job, investigate the unusual range 
of properties offered by Mallory Non-ferrous Alloys. 
New uses are constantly being found for these versatile 
metals, where current-carrying ability, long life and 
dependable operation are vital. 

Mallory 3 Metal has proved to be the only satisfactory 
material for certain relay contact springs. Mallory 53 
Metal performs an equally important service in contact 
fingers for business machines. Other Mallory alloys—22, 
73, 100 and 333 Metals are finding wide application. 


For intelligent, unbiased analysis and recommendations, 
submit your spring problems to Mallory engineers. 


Mallory also makes electrical contacts for all services 
and welcomes your specific inquiries. 


P. R. MALLORY & CO., Inc. 
INDIANAPOLIS INDIANA 
Cable Address—Pelmallo 


Cheek these properties of MALLORY Alloys 


Average Hardness 
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Temperature 
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Mallory 3—wrought 137 75 80 70,000 932 
Mallory 3—cast 116 5 75 50,000 500 932 
Mallory 22—wrought 840 


75,000 450 





Mallory 53—cast 
















































Mallory 73—wrought Rockwell C | 28 

Mallory 73—cast 140 Rockwell C J 25 110,000 

Mallory 100—wrought 242 100 50 100,000 500 
Mallory 100—cast 242 100 45 90,000 500 
Mallory 333—wrought 80 80 75,000 500 


Mallory 333—cast 70 | 53,000 


NON-FERROUS ALLOYS an 
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G-E ACCESSORY EQUIPMENT 
ASU AER ae Lf 


G-E POWER CORDS KEEP YOUR PRODUCT SOLD 


Cord Sets are essential to the satisfactory service and success of 
any electrical product. That’s why so many of America’s best 
known appliances are equipped with General Electric Power Cords 
—with molded-on rubber plugs. 


G-E complete All-rubber Cord Sets are durable; plug and cord 
won’t come apart. On your appliance they provide efficient cur- 
rent delivery— without breakdowns and interruptions in service. 
Best of all, there’s a type, style and size to answer your most ex- Pm aa) maT as0) Hae ih 
acting requirements. 


You’ll find that G-E Cord Sets are not expensive— more than pay 
for themselves with dependable performance —long life— customer 
satisfaction. It’s easy to select one to harmonize with your product. 






Write for complete information and prices on G-E 
Accessory Equipment or suggest that a specialist call SE AS METAL SHEATHED HEATING UNITS 
to discuss your problems. Address Section Q-9409, 
Appliance and Merchandise Department, General 
Electric Company, Bridgeport, Connecticut. 
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‘Stock’ DRIVES 
SAVE SPACE AND COST 


MOTORS FOR BUILT-IN APPUICAT ao © 


FLANGE MOUNTED 
MOTORS 


Wide variety of mountings 
permits selection of stand- 
ard parts for assembly 
best fitted for the job. Can 
be supplied in enclosed 
type to seal against dust, 
dirt and moisture for un- 
usually severe conditions. 


FRACTIONAL HORSE- 
POWER MOTORS — 


For any type of application re- 
quiring small motors such as 
auxiliary motions and cooling 
systems. Brothers in sturdiness, 
durability and dependability to 

FLANGE MOUNTED GEARMOTORS large Westinghouse motors. Ob- 


tainable with sleeve or ball-type 
High-speed efficiency for low-speed drives—West- bearings. Protection against 


inghouse gearmotors. Select mounting to match burnouts. Stock mountings to 
requirements. Save space, add to appearance of meet special requirements. 
machine, reduce maintenance costs. 


BUILT-IN MOTOR CONTROL FROM STANDARD UNITS 


Across-the-line motor starters and contactor units, ‘aa, 3 ¢ ty ee oe a - 
for practically all built-in applications, with motor i steel plate, surface, and flush plate 
protection and all circuit interlocking functions. mounting. 


WESTINGHOUSE 
454 cio 





Cutting first cost, reducing main- 
tenance, saving space and im- 
proving the appearance of the 
tool were dividends gained by 
The Ingersoll Milling Machine 
Company through the use of 
Westinghouse’ standardized 
drives on this copper bar scalp- 
ing machine. 


The differential feed box be- 
comes a self-contained unit when 
equipped with flange mounted 
traverse and feed motors. This 
construction eliminates seals and 
bearings in the gear box since 
the drive pinions are directly 
mounted on the motor shaft ex- 
tensions. With this design, floor 


) Motors and Control 






space is saved, cost is reduced 
and appearance is improved by 
elimination of motor mounting 
bedplates. 


The use of totally-enclosed 
motors, both on the feed box and 
for hydraulic pump drive on the 
carriage, insures protection from 
dirt and metal chips, with attend- 
ant maintenance advantages. 


Our engineers are at your 
service for the solution of similar 
drive problems. Ask your local 
office for complete data, or write 
Westinghouse Electric & Manu- 
facturing Company, East Pitts- 
burgh, Pennsylvania. Address 
Department 7-N. 
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Westinghouse 
Standardized Drives on 
this machine include: 

1 — 40 hp foot mounted main 
drive motor 

1 — 74 hp flange mounted rapid 
traverse motor 

1—S5 hp flange mounted feed 
motor 


1—5 hp foot mounted fixture 
motor 


OVER 60 TYPES OF 


ROEBLING © ELECTRICAL 
WIRES AND CABLES 


Magnet Wire 
Portable and Appliance Cords 
Automotive Cables 
Apparatus Control Cables 
Instrument Wire and Cables 
Annunciator Wire 
Radio Wire 
Rubber Covered Fixture Wire 
Heat Resisting Wire 
Moving Picture Cord 
Stove Wire, solid and stranded 


And a wide variety of other wire and 
cables; either Standard or to Cus- 
tomer’s Specifications 


QUICK SHIPMENT 


Prompt Service is available at all 


offices and warehouse points listed 


below, where large stocks of a wide 
variety of standard Roebling Wires 
and Cables are always on hand. Your 
request for information, prices or sam- 
ples will be welcomed. 


JOHN A. ROEBLING’S SONS COMPANY 
TRENTON, N.J. 

Atlanta, Boston, Chicago, Cleveland, LosAngeles 

New York, Philadelphia, Portland, Ore, San 

Francisco, Seattle. Export Dept., New York 
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IN COLOR THAT CAN’T WEAR OFF 


AWERY 
4 


4d from 


product that “takes a beating” 


constant handling must have 


more than a surface finish to maintain its 
smart, new appearance. These Beetle* sales 
recorder housings. 


Russell 


designed by 


Katz 


and Knauth and 


developed by 
Benninghofen for the American Sales Book 


Company, have a lustrous beauty that will 


stay with them as long as they are in use. 


For Beetle color is solid it is all color 


and in colors that can’t wear off! 


In addition to the smart. modern designs 
achieved through the use of molded Beetle. 
excessive weight has been lopped off, bring- 
ing a new convenience in handling. con- 
tributing to the efficiency of the sales 
people. The combination of these advan- 
tages gives them a decorative and utility 
value that complements any counter: makes 
them preferred by retailers everywhere. 
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Make your product command the atten- 
tion of the people you want to sell. Look 
into the possibilities Beetle offers for hous- 
ing construction. 

Our staff will gladly show you how it 
can be adapted to your special require- 
ments, give new beauty and new 


selling 


power to your line. 


BEETLE PRODUCTS DIVISION OF AMERICAN CYANAMID COMPANY 


IT’S ALL COLOR 
AND 
OLORS 








A Ready Market - - - a 


| Genuine 
The basket of apples, that carries the label of the will be right. He gladly entrusts the reputation of valine 


“Hill Top Orchards”, always has a ready market his own product to what he knows about Chromel. 
— because the market has learned that the label This is the original nickel-chromium resistor that 
is a symbol of the cream of the crop... . created the appliance industry, which has 
Likewise, the “‘Chromel” label, on a spool come to know that Chromel is a good 
of resistance wire, means to the heating f name in heating-element wire. .. . Hoskins 
appliance maker that his heating-elements Manufacturing Company, Detroit, Mich. 


The Wine That Made tS BEY Llectric Heat Possible 


CHROMEL 


a coop wame in HEATING ELEMENT Cel 








“Clamp-type ter- 
minals make con- § 
nection a cinch’ 


“Oh-ho! Pure -silver 
in these contacts for 
long life’’ 


‘An E-shaped mag- 
net with three seal- 
ing surfaces — that 
magnet will stand 
punishment’ 


Genuine isother- 
mic protection 
against overloads’’ 


aw 
il 
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sir, Pole 
shaders are built 
right into the mag- 
net’ 
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FOR SMALL MOTORS 


For the first time, a full- 
voltage magnetic starter 
providing undervoltage pro- 
tection, isothermic overload 
protection, facilities for re- 
mote operation, and all the 
other ‘‘magnetic’”’ features is 
available at the low price of 
$14. It contains all the 


_ proved features of its bigger © 


brothers, yet it is only a little 

larger than a manual starter. 

Write for complete informa- 
» tion today. 


es 
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Horsepower Ratings 
Voltage 110 | 220 | 440/600 


Single-phase { 1 14% 
Three-phase 1% i2 


080-194 











Not only manufacturers of lighting units, but mak- 
ers of various products that consistently push out 
high temperatures, might service them with an army 
of fan-swinging ‘‘air conditioners”’ to avoid dried out 
heat-pulverized wire and the kicks that come with it. 
Or they could adopt the simpler and more obvious 
method employed by others and wire satisfaction and 
plus-value into their products with Rockbestos heat- 
resisting wires, cables and cords. 

We mention lighting units because modern direct, 
indirect, flush types and other high wattage designs 
generating 300° to 450°F. must be wired with asbes- 
tos insulated heat-resisting wire. Other electrical 
products having similar heat-developing tendencies, 
or which may be operated where high temperatures 


prevail, should be wired with an especially designed 








SUGGESTION NO. 





Also refer to Electrical World Buyer's Reference 


heat-resisting wire like Rockbestos if lasting perform- 
ance and a reputation for quality is to be maintained. 

There are over 50 different types of Rockbestos 
heat-resisting wires and cables, one of which may be 
just what you need to make your product better. 
If your problem is so unusual that a standard wire 
will not handle it . . . well, we’ve designed hundreds 
of successful special constructions. How about let- 
ting us make recommendations and send samples? 
Rockbestos Products Corporation, 743 Nicoll St., 


New Haven, Conn. 


For Failure-Free Wiring 


Specify Rockbestos heat-resisting fix- 
ture wire and flexible cords for lighting 
units, appliances and heat-producing 
apparatus. 


ELECTRICAL MANUFACTURING 
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The 
“FRONT SEATS” 


go to Products 
that SELL 


ao that have a smart 
design, a gleaming, eye-appealing 
finish and LOW COST sell themselves. 
Dealers like to put merchandise of this 
type out in front. Does your product 
have the features that give it a front row 
seat in dealer displays? 

Many manufacturers have discovered 
that merchandise fabricated from 
American Quality Cold Rolled Strip 
Steel has the attractive appearance and 
low cost that make it move. Frequently 
parts made from our cold rolled strip 
steel introduce a saving that is reflected 
in the price of the entire product. 

Our facilities for producing American 
Quality Cold Rolled Strip Steel have 
been expanded to meet the increasing 


demands of industry for this product in 
its many forms. We have assisted many ¢ 0 AD R 0 Wa: 1) 
manufacturers in planning the most eco- 
nomical application of Cold Rolled Strip " T R | 4 S i t E Ti 
Steel in their operations and our repre- 


sentatives gladly offer this service to you. 


AMERICAN STEEL & WIRE COMPANY 


Cleveland, Chicago and New York 


Columbia Steel Company, San Francisco, Pacific Coast Distributors 
United States Steel Products Company, New York, Export Distributors 
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VULCANIZED FIBRE 
PHENOL FIBRE 
TAYLOR INSULATION 





Sheets, blocks, rods, tubes, rolls, ribbon rolls, fabricated parts. 
Taylor offers a complete service geared to the individual require- 
ments of each manufacturer. 


Taylor Laboratory-Controlled Production—#including the manu- 
facture of such original materials as paper, resins, etc., in the 
most modern mill of its kind in the world, provides positive uni- 
formity of physical and electrical qualities in the finished material. 


Taylor fabrication service offers you parts machined at the mill to 
your specifications — parts that are accurate, strong, clean-finished 
to facilitate assembly — saving you time, labor, rejects and freight. 


Ask about Taylor “Planned Service” and how it fits our plant into 


yours as a department contributing to lower cost production. 


TAYLOR FIBRE COMPANY 
NORRISTOWN, PA. 





and STOPPING MOTION 


The Type 631-B STROBOTAC 
is the most recent model of the 
portable Stroboscope with many 
new features . . . illuminated speed 
control dial on top of the case... 
lighter and smaller case . . . single, 
conveniently operated control 
switch . . . direct-reading scale 
calibrated to 1% from 600 to 
14,400 rpm. . .. speed and motion- 
stopping range of 600 to 100,000 
rpm. . . . and still priced at only 
$95.00. 


GENERAL RADIO COMPAN 


SEPTEMBER 1939 


we THE NEW Type 631-B STROBOTAC the machinist in the photograph 


sees this high-speed helical gear grinder just as you see it. . 


. absolutely 
. altho the wheel is turning at 10,400 rpm! 


motionless . . 


A slight adjustment of the speed control on the STIROBOTAC and the grinder 
is made to appear to turn at any slow speed desired, even as slow as a fraction of 
an rpm, so that the exact cutting angle, cutting edge, shape of grind or any mechanical 
misadjustments of the grinder can be observed while the grinder is operating at 
full speed. 


The STROBOTAC can help you as it has helped thousands of others to see 
IN SLOW MOTION the detailed operation of any rotating or reciprocating 
part in the most complicated machine. The STROBOTAC has proven invaluable 
to hundreds of designers, engineers, production men, maintenance men and sales- 
men. It can help you. Let us tell you how. 


@ WRITE FOR BULLETIN 477 FOR INFORMATION 


CAMBRIDGE 
MASSACHUSETTS 
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MACALLEN MICA 


PREPARED TO GUIDE ELECTRICITY 
ALONG PATHS OF STRICT USEFULNESS 


THE MACALLEN COMPANY 


16 MACALLEN ST., BOSTON, MASSACHUSETTS 
a CHICAGO: 585 W. Washington Blvd. CLEVELAND: 1105 Leader Bldg. 


; eae ; Compressed Sheet - Mica Paper, Cloth, Tape - Heater Plate - Compressed 
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Sheet Tubing - Commutator Insulation - Compressed Sheet Washers - 
sulating Joints and Canopy Insulators - Railway Specialties - 
and Imported Raw Mica. 


In- 
Domestic 
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THIS TRIPLE-ACTION-LOCK 
ACTUALLY HOLDS TIGHTER 
AS VIBRATION INCREASES! 


oe 


INITIAL LOCK MEDIUM VIBRATION INTENSE VIBRATION INTERNAL 


When a nut or screw is turned down on a Shakeproof Lock Washer, *, TYPE 
the tapered, twisted teeth bite into both surfaces forming a powerful 

strut that resists any backward movement. When vibration occurs, the 
resulting force combined with the spring-tension and strut-action of 
the lock washer, makes the teeth bite in deeper, increasing the hold- 
ing power. The greater the vibration, the deeper the teeth bite and the 
tighter the screw or nut is locked . . . thus, even intense vibration 
cannot loosen a part that is protected by Shakeproof Lock Washers! 


PROTECTION THAT SAVES MONEY! 

Leading metal product manufacturers use Shakeproof Lock Washers 
by the millions to be certain their products withstand the severe vibra- 
tion that is certain to be experienced in any 
form of shipping as well as the vibration that 
comes with ordinary use. Your products need 
this protection, too! Write for free testing 
samples, today! 


SHAKEPROOF LOCK WASHER CO. 
Distributor of Shakeproof Products Manufactured by Illinois Tool Works 


Plants at Chicago and Elgin, Illinois 2533 No. Keeler Avenue, Chicago, Ill. 
in Canada: Canada Iilinols Tools Ltd., Toronto, Ontario Copyright 1939 Illinois Tool Works 


BSEDUNTERSUNK 


CARRIED IN STOCK 
BY LEADING MILL 
SUPPLY JOBBERS 
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THERE ARE 


INA 
DUMORE GALLON 


Long after many a motor runs out of “gas” and gives up the 
ghost, a Dumore will keep right on going . . . fresh as a 
sprinter getting his second wind. Dumore’s reputation for 
Finished anmateves avt val = delivering extra “power hours” is the reward of employing 
dpnenically tide a a sound, accurate manufacturing methods —tried and proved 
co eliminate vibration Ta : by 25 years of relentless research and exhaustive field tests. 


... one of many methods Religiously employed by skilled workmen long experienced 


‘ in the Dumore plant, these methods include: (1) Dynamic 
extra“power hours.” 7 , ai balancing of armatures to eliminate vibration (2) Swaging 

oO of commutator leads for 100% electrical contact by special 
Dumore process (3) Grinding of commutators concentric 
with bearings for longer brush life (4) Expanding of arma- 
ture windings, then double sealing, to prevent centrifugal 
“breathing” (5) Inspection of motors 5 times in manufac- 
ture and running in to seat brushes properly. 


that give Dumores 


Add to the life of your product with any one of Dumore’s 
AC—DC motors... 1/500 to 2/3 h. p....0 to 60 cycles. 
Dumore engineers will gladly help you in adapting 
the correct unit for your particular needs. Dumore’s 
tailor-made motor parts are available for special adaptations. 
Write for facts and engineering service application blank. 


THE DUMORE CO., Dept. 109-J Racine, Wis. 


SPECIFICATIONS TYPE W MOTOR 


Type, Series {Universal} 0-Go cycles; volts, 115; 
horsepower, ¥3 A. C.—2 D. C.; speed, 6500 r.p.m. 
full load; watts input, 460 A. C.—604 D.C.; duty, 
continuous; temperature rise, 40° C.; method of 
cooling, internal fan; bearings, grease sealed 
ball; housing material, cast aluminum; finish, 
black crinkle enamel; weight, 7 pounds 7 ounces. 





WE INVITE YOU TO 
Put this Insulation to any Test 
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CHECK THESE 
FOR COILS, SLOTS, ETC. SUPERIORITIES 


Coils insulated with Micanite— 
MICANITE COMPOSITE insulations have met the exacting 


Withstand high temperatures 
specifications of so many electrical manufacturers —that we have 


f i ages , a Electrical properties retained un- 
no hesitancy in inviting you to match it against your own des eevess seavice 


particular requirements. Do not crack or lose insulating 


Through years of experience and research we have developed properties under vibration 


these tape and sheet materials to the point where they are of 4 Greater dielectric strength in 


; 5 ; ; ‘ less space 
high quality from every standpoint . . dielectric strength, ease oe 


Micanite Coil insulations include 
Micanite Cloth, Micanite Paper, Fish 
Check the list at the right and we will gladly send samples of Paper and Mica, Rope Paper and Mica, 
the type which interests you. Flexible Micanite; and Micanite Tapes 


—Mica and Cloth, Mica and Paper, 
Address Mica Insulator Company, Dept. No. 31, 200 Varick Street, New York; Mica and Silk 
542 South Dearborn Street, Chicago; 1276 West 3rd Street, Cleveland. Birmingham, 
Boston, Cincinnati, Los Angeles, San Francisco, Seattle. Montreal, Toronto. 


of handling, resistance to heat and vibration. 


MICA INSULATOR COMPANY 


MICANITE . . . EMPIRE VARNISHED INSULATIONS , .. LAMICOID LAMINATED PLASTIC MATERIALS 
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Metal experts work for YOU 


.--.ON OUR teil | PAY ROLL! 


ith 















@® When we produce aluminum stampings for 








you this metal expert ‘‘mikes’’ the custom-rolled 
sheets from which the finished article is made. 
Your interests are served better when your job 
starts with custom-rolled sheets of correct speci- 


fications for your special job...and the man with Contenct and Automotive Divisions 


ALUMINUM GOODS 
MANUFACTURING COMPANY 
MANITOWOC, WISCONSIN 
200 Fifth Avenue, New York City 
Merchandise Mart, Chicago 


MAKERS OF MIRRO THE FINEST 
ALUMINUM COOKING UTENSILS 


the ‘‘mike’’ guards them for you. Ask us for 


a more detailed explanation of the economy 









of specifying Aluminum Goods Manufacturing 









Company’s stampings from custom-rolled sheets. 
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Plant Super: The whole shop is quieter, easier on the operator’s 
nerves and much easier on the parts of the machines that were 
wearing out so fast. The installation also shows a step-up in 
production, T. J. T. J.: Surely I can understand that repair 
bills ought to be lower but aren’t you exaggerating a little on 
that increased production idea? 


Send for our fully illustrated booklet tell- 
ing of many of the installations we have 
made to date. It may mean increased 


production in your plant. 
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Pia NT SUPER: I'm especially 
pleased with the installation we 
made of Felters Certified Unisorb 
under our machinery to correct 
the vibration transmission we’ve 
been troubled with for years, 
T. J. Come out in the shop and 
I will show you the change. 





Plant Super: It is not an exaggeration, T. J. because machines 
relieved of dynamic stresses by setting them on resilient 
Unisorb pads can work better and faster without undue wear. 
Operators also are more efficient due to less noise and less 
vibration playing on their nerves. 








QuiFIED Pe 
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hFELTERS COMPANY INC 


Tested undar the saperwi sion af 
ourown Laboratory 





Look For This Label 


THE FELTERS COMPANY, INC. 
210 SOUTH ST., Dept. EM + - BOSTON, MASS. 


OFFICES: New York, Chicago, Philadelphia, Detroit, St. Louis, Dallas, San Francisco 


MILLS: Johnson City, N. Y. « Millbury, Mass. « Jackson, Mich. 
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The “CARTRIDGE”’ BALL BEARING embodies the same 
sound, basic principle of extra large grease capacity that 
was provided in the “Cup Mounting’’, originated by 
NORMA-HOFFMANN in 1921 and referred to in the 
above letter. 





It has TWICE THE GREASE CAPACITY OF ANY OTHER 
SINGLE-ROW ANTI-FRICTION BEARING, with a reservoir 
of grease providing abundant lubrication to raceways and 
rotating elements at all times. Grease cannot escape, and 
dirt cannot enter its flanged, wearless seals—either while 
the bearing is being mounted or is in service. The 
“CARTRIDGE” BALL BEARING IS AN INTEGRALLY 
SEALED UNIT, NEEDING NO SUPPLEMENTARY CLOSURE 
PARTS WHATEVER. Therefore, it affords easier and 
quicker assembly and disassembly, and eliminates many 
costly extra parts and machining operations. It has con- 
venient regreasing and inspection features. It is sim- 
plicity itself. 








We do not indiscriminately recommend any self- 
sealed bearing as being lubricated for the life of the 
unit. Nevertheless sucha record as is reported above 
ial: “f iN RT p | D (4 F sed proves that LARGE GREASE CAPACITY DOES PROLONG 

BEARING LIFE. The ‘‘CARTRIDGE"’ BALL BEARING, 
BALL BEARING OF TODAY—with the large therefore, with 100% greater grease capacity, is your 
greose capacity feature incorporated in a simple best assurance of long, uninterrupted performance. 


self sealed unit 


NORMA-HOFFMANN BEARINGS CORPORATION, STAMFORD, CONN., U.S. A. 
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§ MILLION A DAY! 


TO MEET THE 
WORLD-WIDE DEMAND FOR 
PARKER-KALON SCREWS 






IN USING Parker-Kalon Self-tap- 
ping Screws, manufacturers know 
that they are putting to work the 
best screws that money can buy. 
Moreover, this knowledge is shared 
by tens of thousands of satisfied 
users... symbolic of a confidence in 
Parker-Kalon Quality that reaches 
around the world! 

Ordinary production methods and 
equipment could never merit, or 
even match such a wide-spread 
demand. Out of twenty-five years 
of screw manufacturing experience, 
Parker-Kalon has developed unsur- 
passed plant facilities capable of 
turning out 8 million screws a day 
..each screw possessing that high 
standard of quality which has made 
famous everywhere the name of 
Parker-Kalon. 
PARKER-KALON CORPORATION 
Dept. E, 190 Varick St. New York, N. Y. 


4 REASONS WHY you can depend on 


Parker-Kalon products 
], UNEXCELLED LABORATORY FACILITIES... the Parker- 


Kalon Laboratory which controls and maintains the 
high standard of quality for which Parker-Kalon 
Screws are so widely recognized, represents an in- 
vestment of over $250,000. 


SPECIALIZED PRODUCTION EQUIPMENT. .. is required 
to produce Parker-Kalon Self-tapping Screws and to 
maintain their uniformly high quality. The Parker- 
Kalon plant is famed as the most up-to-the-minute 
in the industry. 


FREE ENGINEERING SERVICE. .. to help designers and 
production men obtain better fastenings at lower 
cost. Available throughout the country, Parker-Kalon 
Assembly Engineers render free service to both users 
and prospective users of Parker-Kalon Self-tapping 
Screws. 


AVAILABLE EVERYWHERE... no matter where your 


plant is located there is a reputable supply house dis- 
tributing Parker-Kalon Screws... assuring you a de- 
pendable source of supply. 


PARKER-KALON 


aw 8°22 28) 


SOLD THROUGH RECOGNIZED DISTRIBUTORS EVERYWHERE 


DEFEAT VIBRATION? 








Terrifi i vil ; hi 
by EVERIOE : 
depends _ 


Sef safeguarded 
ice of your products 


CK —the lockwasher 
that keeps’ bolt: 


on EVERLOCK 


ance. Where. 


fou can always depend 
ability, and perform- 
ea tried now EVERLOCKS 
are specified) ‘on ; a using EVERLOCKS now. 


1640 WEST HUBBARD STREET ¢ CHICAGO, ILLINOIS 
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Fairbanks-Morse Is FIRST 
to Announce a Successful 
ONE-PIECE Rotor Winding 
Centrifugally Cast of Pure 


COPPER 





Again Fairbanks-Morse leads the field with the 
most outstanding advance in motor design since 
we introduced the ball-bearing motor. Now 
comes the new COPPERSPUN rotor—a one- 
piece, squirrel-cage rotor winding, centrifugally 
“cast en bloc” of pure copper! 

It took years of experimental work to perfect 
the process and the equipment which make this 
one-piece copper winding possible. Blanked 
laminations are stacked and held under pressure. 
During the casting process the entire assembly 
is spun at high speed. Molten copper is poured 
in at one end only. The opposite end ring is 


formed by copper that has passed through the 


rotor slots—giving assurance that 
it remained fluid during spinning. 

The result is a truly one-piece 
copper winding with the most 
desirable characteristics obtain- 
able: dense, ductile, uniform struc- 
ture of high mechanical strength, 
high electrical conductivity, and 
low thermal expansion. Thus is 


DIESEL ENGINES WATER SYSTEMS 
ata) CRI ea ee 
ELECTRICAL MACHINERY FARM EQUIPMENT 
a eee bea) AeA a8 

RAILROAD EQUIPMENT Th Rea 8) 
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provided a new degree of efficiency in motors 
for severe types of service where greater mechan- 
ical strength and ability to withstand high tem- 
peratures are becoming increasingly important. 

After completion of centrifugal casting, the 
F-M Copperspun rotor is machine-finished over 
all surfaces and dynamically balanced to a high 
degree of accuracy. 

Detailed data will not only prove intensely 
interesting— but is necessary in- 
formation to those who profit by 
keeping abreast of electrical de- 
velopment. It will be sent upon 
request. Write Fairbanks, Morse & 
Co., Department 25, 600 S. Mich- 
igan Ave., Chicago, Ill. Branches 
and service stations throughout the 
United States and Canada. 





7638-EA40.151 


FAIRBANKS -MORSE 


Motors 
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§ toons ingenious chemical-resisting, thread-advancing For continuous rayon production to become a prac- k 
plastic reel made possible continuous production of tical accomplishment, it was essential that plastic reels 

viscose rayon, one of the major developments in the age- be impervious to the action of processing liquids . . . 

old history of textiles. From the spin-bath, in which they resist surface abrasion . . . remain constant in diameter 

are formed, rayon filaments travel over a succession of . . + possess durability that would permit operation 

plastic reels through processing and cleansing . . . a jour- 24 hours a day, 365 days a year. 

ney of six minutes during which the rayon is subjected The one material capable of meeting these exacting 

to various treating baths and washes. Winding on requirements was a specially compounded plastic, pre- 
INSUROK bobbins as finished yarn completes the process. cision molded by Richardson. Today ninety-six rayon 


spinning machines in the Industrial Rayon Corporation 
plant, each employing 900 plastic reels, attest to the 
share synthetic plastics play in the process moderniza- 
tion of rayon — itself a synthetic material. 


> 


LLEEULLC LL 


The precision Richardson plastic, used in gears, seal rings and bobbins 





Viscose is extruded through microscopic openings into a coagu- in rayon production, is available in sheets, rods and tubes, in grades, sizes 
lating bath, forming almost invisible filaments. Here begins the and thicknesses for hundreds of widely diversified uses; for parts, finishe 
processing journey. The rayon filaments, carried over the plastic products and manufacturing equipment. Somewhere in your product 
thread advancing reels through various steps of treating and cleans- there is undoubtedly an application for INSUROK. Consult Richarcson 


ing, are wound as finished rayon yarn on INSUROK bobbins. engineers about any plastics interest. Write the office nearest you. 


Yhe RICHARDSON COMPANY 
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CAPACITOR MOTORS _ 9-01 


Cutaway drawings, outline dimensions 
and typical installations of capacitor mo- 
tors of % to % hp. for unit heater, fan 
and blower applications. Flexible motor 
design permits mounting in any position. 
Westinghouse Electric & Mfg. Co. 


NICKEL ALLOYS 9-02 


Collection of practical ideas used by elec- 
trical equipment manufacturers for solv- 
ing different problems and improving 
their products with small parts of nickel 
and high nickel alloys, especially suitable 
for parts that must withstand corrosive 
conditions, high temperatures, abrasion, 
vibration-fatigue, spark erosion, etc. In- 
ternational Nickel Co., Inc. 


FINISHING METHOD _ 9.03 


Guide to the polishing and buffing of 
metals, plastics and non-metals with a 
compound of greaseless composition 
available in various grades. Typical case 
studies emphasize the adaptability and 
economy of this finishing method. Lea 
Mfg. Co. 


FRICTION CLUTCHES — 9-04 


Features of design and dimensional data 
on several types of clutches including the 
standard light powered clutch, in a single 
or double type, for use with standard 
pulleys wherever a flexible drive is de- 
sired. Carlyle Johnson Machine Co. 


OIL BURNER MOTOR — 9-05 


How a new motor is specifically engi- 
neered to meet the exacting requirements 
of modern oil burner service and to give 
better performance and greater depend- 
ability. Delco Products, Div. of General 
Motors Corp. 


OILER CHART 9-06 


Enabling the designer to speedily find the 
right oiler for a particular application, 
this 24 x 36 in. chart illustrates a wide 
assortment of oil cups, seals and acces- 
sories. Gits Bros. Mfg. Co. 


V-BELTS 9-07 


Engineering data book covers standard 
V-belt drives, eliminating the necessity 
of working out calculations, and sheave 
factors for designing new or special 
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Executives, product designers, engineers . 


NEW PRINTED MATTER - CATALOGS 


ean ate gi 


AND 





drives. For machine designers and engi- 
neers designing V-belt drives. Manhattan 
Rubber Mfg. Div. of Raybestos-Manhat- 
tan, Inc. 


RADIO FILTERS 9-08 


Selection of the most effective radio noise 
filters and spark suppression devices for 
overcoming interference caused by the 
operation of electrical appliances and per- 


mitting better radio reception. Cornell- 
Dubilier Electric Corp. 
ROTARY CONVERTER 9-09 


Facts regarding a machine for converting 
dc. to ac., designed especially for the type 
of apparatus it is to operate, such as 
radios, amplifiers, testing equipment, pub- 
lic address systems. Janette Mfg. Co. 


INDUSTRIAL MOTOR 9-10 


Characteristics of a general purpose mo- 
tor suitable for the majority of poly- 
phase ac. applications. Dual protected in- 
sulation equips it for hard service. West- 
inghouse Electric & Mfg. Co. 


FASTENINGS 9-11 


Advantages and applications of the re- 
cessed head type of screw which has been 
added to a complete line of fastenings. 
Pheoll Mfg. Co. 


MACHINED PLASTICS: 9.19 


Condensed chart for ready reference 
shows some of the modern methods em- 


4.7.0 ik<. 3 


GA Bee 


AND FINISHES 


. » all those responsible for product development... . 
may promptly secure any of the items listed here. Simply check those desired and mail the card. 


ployed in machining laminated plastics 
and gives instructions on how to apply 
them in your own shop. Synthane Corp. 


BI-METAL 9-13 


Thermostatic bi-metal made to exacting 
specifications to assure complete uniform- 
ity of product—what it is, what it does, 
how used, available shapes and forms. 
Dole Valve Co. 


PORTABLE AMMETER 9-14 


Discusses among other features the six 
ac. ranges of this instrument, its mag- 
netic circuit, accommodation for any elec- 
trical conductor up to 2 in. diam., etc. 
Weston Electrical Instrument Corp. 


BETTER PACKAGING 9-15 


Pictorial presentation of effective ideas 
in packaging which help stimulate prod- 
uct sales. Shows how design and color, 
ideas and imagination, structural form 
and printed message influence package 
salesmanship. Hinde & Dauch Paper Co. 


CONNECTING UNITS — 9-16 


Available types of plugs, sockets, fuse 
mounts, tube base plugs and sockets, ter- 
minal strips and terminals with mount- 
ing specifications and prices. Howard B. 
Jones. 


CLEANING METHODS — 9-17 


Illustrates the important part that pro- 
duction cleaning and its related opera- 


No cost or obligation. Requests by qualified readers will 
be promptly handled. Just circle the publications you want. 


To The Editor 


As a reader of ELECTRICAL MANUFACTUR- 
ING, | request that you send me the printed matter, 


the reference number of which ! have circled. 
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tions play in 40 leading industries. Is- 
sued in connection with the 30th anniver- 
sary of this firm. Oakite Products, Inc. 


PILOT LIGHTS 9-18 


Variety of jewel and dial light assem- 
blies in screw, bayonet, candelabra and 
special types to fit standard or special 
needs. Price lists of various parts are 
included. Drake Mfg. Co. 


ELECTROPLATING 9-19 


How to heat electroplating baths with 
immersion heaters: what heat does; typi- 
cal plating baths and types of heaters to 
use with them; how to determine current 
requirements ; automatic temperature con- 
trol of equipment. General Electric Co. 


PROTECTIVE DEVICE — 920 


How a small automatic device obtainable 
in the fully automatic, manual reset and 
time-delay types provides fractional hp. 
motors with complete protection against 
motor burnouts. Westinghouse Electric 


& Mfg. Co. 
MOTORS 9-21 
Why these units offering protection 


against motor overloads are recommended 
for automatic starting appliances. Avail- 


able in ac. types up to 1 hp. Leland 
Electric Co. 
STEEL DATA 9-22 


Weights, lengths, cutting data and other 
pertinent information on high quality 
steel products ready for immediate stock 
shipment. Joseph T. Ryerson & Son, Inc. 


TRANSFORMERS 9-23 


Advantages and specifications of differ- 
ent types of autotransformers for incor- 
poration wheré small size, smooth rotary 
control, low losses, good regulation and 
very low temperature use are desired. 
General Radio Co. 


SAFETY SWITCHES 9-24 


Economy features incorporated in a saf- 
ety switch for protecting motor and feed- 


@ No cost or obligation. 


BUSINESS REPLY CARD 


No Postage Stamp Necessary If Mailed In The United States 





2c—POSTAGE WILL BE PAID BY— 


ELECTRICAL MANUFACTURING 
232 MADISON AVENUE 
NEW YORK, N. Y, 


er circuits. How to select the proper 
switch for the job. Westinghouse Elec- 
tric & Mfg. Co. 


FINISHES 9-25 


Facts on a finishing method which pro- 
duces a wide variety of patterns on wood, 
metal, synthetic, paper and other sur- 
faces. Sample sheets showing individual 
effects which can be obtained are in- 
cluded. Berry Bros. 


SHEAVES 9-26 


Illustrates and describes the stationary 
control type of vari-pitch sheaves for 
occasional changes of speed and the mo- 
tion control type for use where frequent 
speed changes are necessary. Allis- 
Chalmers Mfg. Co. 


V-BELT DRIVES 9-27 


Co-ordinated design of single and mul- 
tiple groove pulleys with their allied V- 
belts. Tables show relations of speed 
ratio, pitch diameter, motor and belt hp. 
and speeds as well as center distances in 
small steps based upon speed ratios. 
American Pulley Co. 


COVERED WIRE 9-28 


Report summarizes the tests made and 
results obtained in investigations con- 
ducted by Underwriters’ Laboratories, 
Inc., on the electrical and physical char- 
acteristics of naturally-aged rubber-cov- 
ered wire. Underwriters’ Laboratories. 


PILLOW BLOCKS 9-29 


Engineering data on two types of ball 
bearing pillow blocks for light duty ap- 
plications, one of which is sound-insulated 
especially suitable for air conditioning 
and ventilating equipment. Ahlberg Bear- 
ing Co 


RADIO PARTS 9-30 


Added to the wide line of transformers, 
chokes and other radio components are 
new units particularly designed for use 
in television, including high voltage power 
transformers, oscillation and output trans- 
formers and tube deflecting yokes. Jef- 
ferson Electric Co. 


Use this postpaid card 


FIRST CLASS 
Permit No. 45 


(Sec. 510, P. L. &R.) 
New York, N. Y. 





WIRING DEVICES 9-31 


Complete line of sturdy units assuring 
positive connections includes outlets and 
plugs, caps and connectors, plug devices, 
current taps, flush and surface switches, 
lamp sockets, etc. Harvey Hubbell, Inc. 


ROLLER BEARING 9-32 


Outstanding features, typical mounting 
applications in a variety of machine tools, 
and dimensional data of double row cylin- 
drical roller bearings developed with a 
special mounting for improved perform- 
ance. SKF Industries, Inc. 


CIRCUIT BREAKER 9-33 


How this inexpensive small 25 amp. cir- 
cuit breaker works, its descriptive fea- 
tures, construction details, dimensions 
and applications. Square D Co. 


AUDIO TRANSFORMERS 9-34 


Complete technical review and perfor- 
mance indication of a wide range of 
audio transformers of numerous types for 
incorporation within radio transmitting 
and power units with corresponding data 


for other transformer specifications. 
United Transformer Corp. 
SLEEVE BEARINGS 9-35 


Data sheets regarding clearances and 
alloys for bearings in general machine 
and electric motor and generator appli- 
cations. Physical properties and mechan- 
ical considerations with recommendations. 
Johnson Bronze Co. 


SET SCREWS 9-36 


Hollow type, hexagonal recess and square 
head set screws for safe full holding 
service. Cup, flat, cone, oval and dog 
points fully discussed together with 
thread information leading to best re- 
sults. Allen Mfg. Co. 


RECTIFIERS 9-37 


Part I describes the characteristics of 
selenium rectifiers while the second part 
lists the single phase rectifier stacks 
which have been prepared to meet the 
most frequent demands for power supply 
and battery charging services. Interna- 
tional Telephone Development Co., Inc. 


COLOR FINISHING 9-38 


Features and advantages of an electro- 
plating process by which metal surfaces 
can be finished in a great variety of 
colors quickly and economically, utilizing 


only one plating solution. United Chro- 
mium, Inc. 
BELT DRIVES 9-39 


Comprehensive and highly informative 
review of applications and application 
data for V-belts, sheaves, pulleys and 
couplings. Specially directed toward 
heavy duty service in multiple duty. 
T. B. Wood’s Sons Co. 
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turers rely on Helical Spring Washers 


to keep these and other vital parts tight. 











You know me folks, I’m Pa 
Monel 


So meet the boys—they’re 
tough as hell 

They’re strong and sturdy, 
seldom bust 

And just like me they never 
rust, 





) 





and tough 


enough 


(Asove) This Model Z distributor for automotive use developed by the Mallory Elec- 
tric Corp., embodies Monel rotor blade and contact inserts. 6.000 to 10,000 contacts per 
minute require high resistance to erosion, oxidation and pitting by electric sparking. 


(Ricut) Nickel strip is used for contact ends on this Square D high voltage switch 
because its contact resistance remains lower than that of copper, brass, bronze, etc. 
in economical and dependable contact that lasts longer, resisting oxidation and 
burning from arcing. 


ONEL* and Nickel are well known to makers of electrical 
equipment. But do you know about the newer heat-treatable 
INCO Nickel-base alloys...“K” Monel* and “Z” Nickel* ? 


Among these four metals you'll find one to meet practically any 





set of requirements. Strength, toughness and immunity to rust are 
common to all four. Additional individual characteristics include 
non-magnetism, heat treatability, excellent spring properties, 
great resistance to heat and other properties. 


For increased efficiency, fewer breakdowns and longer life in 
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“K" MONEL “Z" NICKEL 


Though Pa Monel is strong — If Nickel’s many properties 


Are what you want I’m sure 
And usually quite hard to please 


Just form and heat-treat me... 


Just heat-treat me and you and boy! 
will get I’m hard and strong as steel 
A harder, stronger metal yet. alloy. 


NICKEL 


For contact parts I am the 
pick 

I seldom burn...stay smooth 
and slick 

I carry juice quite easily ... 

And oxide rarely forms on 
me. 








electrical equipment, use INCO Nickel-base 
alloys. Write for information to help you 
select the right one for the job. Ask for the 


booklet, “Tremendous Trifles.” Address: 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street New York, N. Y. 


**Monel”’ and other trade-marks which have an 


asterisk associated with them are trade-marks 





of The International Nickel Company, Inc. 
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GEAR MOTORS MAY BE WHAT YOU NEED 


and this factual review defines their use and eHectiveness 


IN SPECIFYING INTERNAL WIRING 


the product virtually dictates its own conductor requirements 


CATHODE RAY TUBE FACTS FOR THE SPECIFIER 


not only in television and oscillographic units but elsewhere, too 


BECAUSE INTERFERENCE-FREE PRODUCTS MAKE GOOD 


RADIO NEIGHBORS 


MAKING THE MOST OF COPPER AND ITS ALLOYS.. 


means knowing enough about their properties 


HEATING DEVICES IN LARGE-SCALE ASSEMBLY .. 64 


Mass production with full quality control 


New Printed Matter, Publications 29 
Opportunities that enable the product 
maker to keep well-informed. 


As The Editor Sees It 


Design of The Month.......... 


In recognition of outstanding accom- 
plishment, in electrically-energized 
products. 


New Designs—Novel decanter 
HORST cs cs ' . §2 
A quick review vai sales s new. 


New Parts, Equipment, Materials 
ST ao iiaceioue Ge 


As currently offered to make pen 
products. 


What's Going On............ 92 


About events, people and organiza- 
tions of the industry. 


Classified Index 


To the makers of materials, finishes, 
parts and equipment. 


Index to Advertisers 


COMING 


Next month. Fifth Annual ELECTRICAL 
MANUFACTURING October Product Design 
Number. Discussions by engineers, design- 
ers and executives of significant and 
timely factors in up-to-the-minute product 
developments. 


Also. Award winners announced and prize 
papers published as judged foremost by the 
Jury of Award in the Fifth Annual ELEc- 
TRICAL MANUFACTURING Product Design 
Contest. 


Published and copyrighted 1939 by 


THE GAGE PUBLISHING COMPANY 


232 Madison Ave., New York, N. Y. 
Member 


Controlled Circulation Audit, Inc. 


When Motor Speeds Dominate Choices. 
In approaching the drive problem in the 
simplest way, one tries to find a motor that 
will directly match with desired driven shaft 
speeds. Here is how. 


Magnetic Materials Are Changing Too. 
Nothing static about the progress being 
made in this important field. To take advan- 
tage of it calls for being well-informed 
through facts in usable presentation and 
logical selection. 
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L. C. Fletcher, Vice President-Secretary 
L. C. Bassett, Vice President 


Chicago: 2484 Estes Avenue 


A. L. Marsh, New York, N. Y. 
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WHY HAVEN’T 
USED DIE CASTINGS 


Die casting is a production method of today—and tomorrow. It 
has assumed the status of a major engineering practice, yet its 
possibilities are only beginning to be explored. Why haven't your 


products, as yet, been modernized with ZINC Alloy Die Castings? 


















Have you regarded die cast- 
ings as a means of eliminat- 
ing assembly operations? 


Are you under the impres- 
sion that the economies of 
die castings depend upon 
high production rates? 


Are you familiar with the 
range of finishes available for 
ZINC Alloy Die Castings— 
& and the way they stand up? 


























A Here is adie cast ash tray — beautifully 
finished in chromium plate (it could have 
been finished just as easily in any of a wide 
variety of plated or organic coatings). Hard 
knocks, lighted cigarette and cigar butts 
make life tough for this plated coating. But, 
after two years, there is no sign of wear. 


A It is not unusual to find ZINC Alloy 
Die Casting applications that have saved 
anywhere from 1 to 10 assembly operations. 












A\ The illustrated ZINC Alloy Die Cast 
part for a coin stamping machine has a 
limited production. It was recently changed 






Note, for example, the many mounting, posi- 
tioning and fastening elements incorporated 






from a ‘‘machined"’ part of another material, 
at a saving of $11.30 per casting. 


Did you ever consider die 

casting as a possible method 

of fabrication before the de- 
€ 


in the one pzece casting shown here. It is a 
part for a radio tuning device. 





You may have questions about ZINC Alloy Die Castings that are not 
sign of a part was completed? F 
. . answered here. Why not check your present production problems 
against the advantages offered by the die casting process? Consult any 


commercial die caster—or write to The New Jersey Zinc Company, 


160 Front Street, New York City. 










A\ If acommercial die caster is consulted 
early in the design stage he can advise as to 
the suitability of the part as a die casting— 
and make minor design suggestions to mini- 
mize Casting cost. 





The Research was done, the Alloys were developed, and most Die Castings are specified with 


HORSE HEAD SPECIAL (onicrm cvciny ) ZINC | 
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Gear-Motors May Be 
What You Need 


lf your engineering-design problem involves driven shaft speeds at 

variance with practical motor shaft speeds there are a number of ways 

out.* But one of the best of solutions calls for the proper selection 

and careful specification of gear-motor units. Here is a guide to 
facilitate the ultimate decision. 


HEN direct current motors were in more gen- 
eral use, back in the early days of the applica- 
tion of electrical energy to the product drive, 

it was relatively easy to secure almost any desired motor 
speed to correspond with that of the machine shaft to 
be driven. Of course, the slower the motor speed the 
larger the size of frame needed and consequently the 
greater the cost of construction, but it was a relative 
feasibility. Today with the more general employment 
of alternating current, motor speeds are unavoidably 
restricted to those made available by variation in the 
number of poles employed. There is also the further 
difficulty that, for motors with a comparatively small 
number of poles, the intervals between the obtainable 
speeds may become objectionably large. Thus, no 
speeds are available between 1200 and 1800 rpm. which 
are the synchronous speeds of the most widely used 
types of ac. motors. Here is a speed increase dif- 
ferential of 50 per cent and while lower speeds may be 
obtained by the use of a larger number of poles, the 
cost involved becomes comparatively high. The same 
condition now applies to de. motors, when constructed 
for standard speeds, as these are now standardized for 
1750 and 1150 rpm., practically corresponding to the 
full load speeds of ac. motors of synchronous speeds of 
1800 and 1200 rpm. respectively. 

When non-motor speeds are involved, in the great 
majority of applications the rpm. of the driven shaft 
will be slower than motor speeds while in some types of 
apparatus, such as blowers and centrifugal compressors, 
the driven shaft speeds may be considerably higher. 
It is therefore usually necessary to introduce, between 
the motor shaft and the driven shaft, some form of 
speed-altering mechanism which may be belting or gear- 
ing. To overcome any disadvantages of auxiliary and 
separate speed-changing mechanisms between the motor 
and the machine which it drives, the integral gear-motor 
has been developed. 

With this type of motor—gear reduction or gear 
increase—the entire combination may be treated, from 
the standpoint of the specifier, as a motor unit where 
the output shaft runs at the speed desired regardless of 
the actual speed at which the motor itself operates. It 
may therefore be considered precisely as a low-speed, 
or high-speed, motor for built-in applications. 

* See also “Which Drive? and Why,” EvectricaL MANUu- 
FACTURING, February 1938; “For Maximum Satisfaction With 


V-Belt and Chain Drives,” November 1938, and “If Variable 
Speeds Are Required,” May 1939. 
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Since, with a few exceptions, where non-motor speeds 
are involved nearly all types of machines and appliances 
run below 1800 rpm., and the majority below 1200 rpm., 
gear-motors are generally referred to as speed-reducing 
motors. In the following treatment they will be so re- 
ferred to although the same principles that are applied 
for obtaining low speeds may also be employed when 
higher than motor speeds are needed. 


HERE are two general types of gear-motors which 
are distinguished by the method in which the re- 
duction gearing is mounted in relation to the motor. 
In one type the reducing gearing is contained in a gear 
case, or gear head, which is provided with feet or a sup- 


porting bracket and the motor is attached to this speed- 
While this provides for treat- 
ment of the application as a complete unit it does not 
offer the strictly built-in advantages of the second type 
in which the gear casing is supported by the frame of 
the motor thus making the entire unit strictly integral. 


reducing mechanism. 


It is with the second type that we will deal. 


SOME TYPICAL APPLICATIONS OF 


Decimal Ratings 
below 0.05 hp. 


Adding Machines 
Animated Displays 
Beverage Mixers 
Blueprinting 
Machines 
Can Openers 
Clocks 
Coin Machines 
Crimping Machines 
Display Tables 
Duplicators 
Film Rewinders 
Fruit Juicers 
Laundry Controllers 
Motion Picture 
Projectors 
Nut Roasters 
Phonographs 
Stamping Machines 
Teletype Tape Reels 
Timing Devices 
Vibrators 


GEAR-MOTORS 


Fractional Ratings 
1/20 to 4 hp. 

Agitators (small) 
Blowers 
Bottling Machines 
Brew Kettles 
Can Filling 

Machines 
Floor Scrubbers 

| Food Choppers 

Laundry Machines 

(small) 
Mixers 
Packing Machines 
Paint Mixers 
Plating Machines 
Printing Equipment 
Recording Scales 
Sealing Machines 
Slicers 
Sound Recorders 
Traffic Signals 
Valves 
Vending Machines 





Integral Ratings 
1 hp. and above 
Asgitators (large) 
Blowers 
Conveyors 
Crushers 
Dough Mixers 
Elevators 
Ice Machines 
Laundry Machines 
(large) 
Machine Tools 
Mash Tubs 
Meat Grinders 
Mixers 
Printing Machinery 
Pulp Beaters 
Pulverizers 
Punch Presses 
Reciprocating Pumps 
Stokers 
Textile Machinery 
Wire Drawing 
Benches 










































































IRECT integration within an 

industrial machine is here § 
illustrated for (A) an angle-head 
gear-motor and (B) a horizontally- 
flanged type. 


There are a number of 
factors connected with the 
construction of gear-motors 
which should be given con- 
sideration by the machine or 
appliance manufacturer in 
order to arrive at the best 
selection for any particular 
application. These  con- 
siderations cover both me- 
chanical and electrical fea- 
tures of the motor used. 

In mechanical construction, the position of the output 
shaft in relation to the motor axis, or motor shaft, may 
assume any one of three locations. The output shaft 
may extend from the gear head as a direct continuation 
of the motor shaft thus forming what is classed as a 
concentric assembly. Or it may take a position parallel 
to the motor shaft but in another plane, thus constitut- 
ing an offset assembly. Furthermore, it may be in a 
plane at right angles to the motor shaft as is the case 
when worm gearing is employed. 

The simplest construction of the gear-motor is that 
used for comparatively small speed reduction, usually 
not exceeding 8 to 1. This type consists of a head 
casing providing a bearing, or bearings, for the output 
shaft, a spur pinion on the motor shaft, and a driven 
gear of the desired ratio on the output shaft. Such an 
arrangement is necessarily of the offset construction but 
the gear-carrying head is so attached to the motor 
frame that it may be swung around at will in order that 
the output shaft may be above, below, at the right or at 
the left of the motor shaft. This type is termed a 
single reduction gear-motor since but one set of gears 
is employed to effect the speed change. 

It often happens that but a single gear reduction is 
required but that a concentric arrangement of the motor 
and output shafts is necessary. In such cases gearing 
of a planetary type is employed. This arrangement 





consists of a motor pinion around which are three 
evenly spaced intermediate, or planet, gears which 
revolve on three spindles fixed to a plate that is 
mounted on the inner end of the output shaft. These 
intermediate pinions are in mesh, on their outer perim- 
eters, with a fixed annular gear which is mounted in 
the gear head. When the driving pinion of the motor 
revolves, the planet gears revolve on their respective 
shafts and also around the motor pinion and thus trans- 
mit a slow motion to the output shaft. Thus a ratio 
of at least 12 to 1 may be obtained and this is as great 
as is customarily obtained with a single set of spur gears, 
yet the output shaft is carried axially in line with the 
motor shaft. By the employment of double planetary 
gearing a further reduction may be obtained up to about 
25 to 1. This reduction may be still further increased 
by the use of compound planetary gearing to secure a 
total speed decrease as high as 140 to 1. 

Large gear reduction may also be obtained by furnish- 
ing the motor shaft with a worm and the output shaft 
with a worm gear to the attainment of ratios up to about 
70 to 1 and this, in turn, may be further augmented by 
equipping the worm gear shaft with a set of planetary 
gears so that an ultimate ratio as great as approxi- 
mately 300 to 1 will result. When the worm gear con- 


struction is used, the output shaft will be at right angles: 


to the motor shaft. This may, in some instances, be 
disadvantageous but generally it provides a satisfactory 
drive for very low operating speeds. In construction 
the worm gear reduction is equally as compact as the 
spur or planetary arrangements and is therefore espe- 
cially suited to built-in applications. 

The gear arrangements of the various systems de- 
scribed above may be clearly followed by reference to 
the accompanying outline drawing which shows only 
the relative positions of the gears and shafts. For 
simplification, all of the gears, other than the worm gears, 
are shown as plain spur gears but in practice it is 
generally customary to employ helical gearing in which 
several of the teeth are in contact at a time resulting 
in smoother and quieter running than is usually obtained 


ULTI-SPEED, handle-selected gear 
changing mechanisms are obtainable. 
This illustrates the basis of one design. 
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with straight-faced spur gearing. Output speeds are of 
course proportional to the actual speed of the motor 
but in a majority of the applications for which gear- 
motors are employed satisfactory results are obtained 
with standard motors of 1800 (synchronous) rpm. 
Dropping the motor speed to 1200 or 900 (synchronous ) 
rpm. further reduces the speed of the output shaft. 

Mechanically, the greater variety of gear-motors are 
provided with feet so that they may be mounted on 
brackets attached to the side of the machine which they 
are to drive. While this may constitute a form of built- 
in construction, in that the drive is integral with the 
machine, in the broadest sense of the term it may be 
more accurately described as a built-on application. An 
improvement in this form, from a built-in standpoint, is 
attained when the motor is furnished with an attach- 
ment flange similar to that supplied with the standard 
flanged type of motor. Strictly built-in application 
is also accomplished when the gear-motor is actually en- 
closed within the frame of the machine or tool. 

Practically all vertical gear-motors are of the flanged 
type so that the shaft projects downward as a direct 
continuation of the motor shaft. In this design neither 
the offset nor the worm reduction are as generally em- 
ployed as the spur or planetary types. Many makes 
of vertical gear-motors are constructed in a flanged 
type that may be operated in either a vertical or hori- 
zontal position. 

As previously stated, slow speeds may be obtained 
by the use of ac. motors having a sufficient number of 
poles to give the desired low speed or by winding de. 
motors for speeds lower than those ordinarily standard- 
ized. The decision of the manufacturer of the appliance 
to be driven, whether to use slow speed motors or gear- 
motors, is usually based on comparative costs. With 
the great variety of competitive motors and designs, 
such a comparison cannot be definitely made except by 
a comparison of specific prices for slow speed motors 
and gear-motors of the same horsepower and output 
speeds. This makes any fixed rule difficult to formu- 
late with accuracy but it may be stated as an approxi- 
mation that drives operating at speeds of 600 rpm. and 


\Y/ITHIN-THE-HOUSING views of several types of 

gear-motors. (A)}—Single planetary gear reduc- 
tion enables concentric output shaft. (B)—Worm gear 
reduction for take-off at right angles to motor shaft. 
(C)—Single helical reduction with offset output sheft. 
Many variations of these three basic forms are obtainable. 


“a } 
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EAR reduc- 
tionsystems 
used most fre- 
quently in the 
development of 
standard gear- 
motor units. 


above are usually most economically obtained by the 
use of motors designed for slow speeds while for speeds 
below this figure the use of gear-motors is more prac- 
tical. Consideration must also be given to the fact that, 
even at speeds exceeding 600 rpm. only fixed speeds 
corresponding to synchronous speeds are obtainable for 
use on alternating current while, with gear-motors, any 
desired intermediate speeds are readily obtainable. 


NO ADDED MAINTENANCE 


N MOST of the present designs of gear-motors the 

reduction gearing is carried in an oil-tight casing 
where it operates in a bath of oil or grease so that no 
attention to lubrication is required for long periods. 
The internal bearings are usually of ball, roller or other 
anti-friction design resulting in operation at a high de- 
gree of efficiency and practically noiseless. In some de- 
signs tapered roller bearings are used so that an amount 
of end thrust is provided for and, in the case of vertical 
units, the construction is such as to allow paddles, im- 
pellers, etc., to be hung directly from the output shaft 
thus eliminating the need of step bearings. 

Another advantage of the gear-motor is space econ- 
omy as the complete unit with its integral gearing oc- 

(Continued on p. 70) 





















































OW should the manufacturer of electrically- 
energized products select the correct size and 


type of wire for the various internal circuits on 
his products? When he winds motors, there are ac- 
cepted specifications and limitations ; when flexible cords 
are added, there are definite designations*. 

But there is no standard for internal wiring: no 
regulations in the National Electrical Code, and a wide 
tolerance in those standards which have already been 
set up by Underwriters’ Laboratories, each of which 
states : 

“Devices or products which comply with these 
Requirements will not necessarily be acceptable if 
they have other features which, when examined and 
tested, are found to impair the result contemplated 
by these Requirements. 

“A device or product having materials or forms of 
construction differing from those detailed in these 
Requirements may be examined and tested according 
to the intent of the Requirements, and if found to be 
substantially equivalent may be given recognition.” 
However, the selection of every wiring connection 

whether it be a fraction of an inch or a comparatively 

long run—must be governed by certain fixed factors: 

(1) current (2) voltage (3) temperature (4) abrasion 

(5) flexibility (6) resistance to oils, gases, moisture or 

other deteriorants (7) possible necessity of shielding or 

grounding. In addition, the factor of terminal connec- 
tions must be considered, and in some instances color 
coding of internal wires may be necessary or desirable. 

These basic factors, moreover, must be considered 
in their co-relation to each other. The final proper 
selection, giving weight to all conditions, will result in 
wiring that will be safe and long-lived and thus naturally 
meet with Underwriters’ Laboratories approval should 
that be sought. 


* See “In Selecting Appliance Cords,” ELrctricAL MANU- 
FACTURING, December 1938. 


FACTORS THAT DETERMINE WIRE SELECTION 














WIRE SIZE 
_CURRENT weteme. «dae 
VOLTAGE Facets. 


duce current capacity Table 2 


tion may help 
ABRASION 


by redesign 
FLEXIBILITY 


wire may be necessary | add strain reliefs 
for sufficient conductivity 
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In Specifying Internal Wiring 


TYPE OF INSULATION | 


more insulation, either 
‘ on wire or as air space 
"TEMPERATURE higher temperatures re- | definite limitations see 


Supplementary _ insula- 


cotton, rubber, syn- 
thetics. Better to avoid 


If fine stranding needed | check with flexing tests; 
for high flexibility, larger | aid with ceramic beads; 


moisture: rubber 







TO DETER- 
IORANTS 









vs. oils, acids, alkalies: 
synthetic rubbers; poly- 
vinyl chloride, other syn- 
thetics 





Without recognized standards by industry for 
specification and with widely varying operat- 
ing conditions to be encountered, the internal 
wiring of the electrically-energized products 
is a not-to-be-neglected subject for the alert 
engineer-designer. Essentially, the design and 
use of each product establishes its wiring 
requirements. Here is a review of those 
factors to be given consideration. 


Current. First point, of course, is decision on the 
proper size of wire for each internal connection. In 
general it will probably be safest to be guided by Na- 
tional Electrical Code specifications if copper wire is 
used. The Code also provides a rating of 84 per cent of 
copper capacity for less widely used aluminum wires. 
There are no N. E. C. specifications on other wires, 
such as beryllium-copper or nickel alloy types, but sup- 
pliers have developed tables to guide the use of such 
wiring, based on copper ratings.* 

However, these ratings are based on continuous serv- 
ice and it may well be possible to exceed them sub- 
stantially in applications where only intermittent, short- 
time use is likely to be encountered. If the space 
available for wiring or for necessary connections does 
not permit wire of adequate size it will be essential to 
redesign. In any event, the amount of wire involved in 
a single appliance or device is not so great that any 
excessive additional cost will be involved by observing 
safety limitations and using the proper size. 

Voltage. Consideration of the operating voltage 
will be reflected in the thickness of the insulation. For 
example, %4 or %e in. of rubber insulation would 
qualify for service at less than 300 volts on No. 18 or 
16 wire; while the same wire in 300-600 volt service 
might better have 344 in. of insulation. But the insula- 
tion requirement will de- 
pend largely on design and 
type of service. In many 
radio and similar applica- 


___ WIRE MATERIAL _ tions where high voltages 


see Table 1 ; are encountered, insulation 
is provided solely by air 
space between rigidly-fixed 
over 200 deg. C. con- bare wires of bus bar or 
ductors other than cop- 
per preferred 


other types. Here design 
consideration must be given 
to the possibility of acciden- 
tal human contact. Under- 
writers’ Laboratories ap- 
proval is not obtainable for 
bare wires accessible to 
casual contact through hous- 
ing openings. 


beryllium-copper has 
high fatigue-resistance 


* See also tabulation on p. 56 
f this issue. 
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The advantages of such insulations as varnished cambric 
do not become essential until voltages over 3000 are 
worked with, and this would seem beyond the range of 
the products treated in this discussion. 

Temperature. The factor of temperature is highly 
important, yet often overlooked by otherwise scrupu 
lously careful engineers. It is frequently taken for 
granted that operating temperatures are “safe” until 
investigation discloses surprising facts. Dramatic in- 
stance of this was the recent discovery that flush-type 
ceiling lighting fixtures in many instances were operat- 
ing at temperatures sufficient to anneal connections, 
destroy insulation and even char and scorch surround 
ing woodwork. 

In such applications—in fixtures for the bi-post lamp 
and in other cases of high operating temperatures 
the solution of the problem may not at present lie in 
the wire at all. Rather, the first thought should be 
for redesign: the inclusion of a greater number of more 

efficient vents to permit adequate circulation of air. 

Within a normal range of temperatures, the proposed 
1940 revision of the National Electrical Code will 
specify limitations for a number of types of insulations 
on copper wires, as indicated in the following table. 
It is of course the temperature at the hottest point that 
is the controlling factor in the selection of the proper 
type of insulation, regardless of the fact that the greater 
portion of the wire may be substantially cooler. The 
hot point, however, may be protected by supplementary 
insulation such as a ceramic tube, the small cost of which 
might sidestep a considerably greater cost for more heat- 
resistant insulation throughout. 

At about 150 deg. C. all of the known waxes used for 
the impregnation of asbestos will volatilize. If tempera- 
tures in this range are expected, impregnation is of little 
use. The smoking that occurs while the wax is being 
volatilized may be alarming to many consumers, and 
there is always the danger of flashover. 

In a floodlight application it was found that the vola 
tile wax fogged the reflectors, making it necessary to use 
a non-impregnated asbestos insulation, or to redesign 
the device to provide adequate air circulation for cooling. 

The “smokeless” types of asbestos insulated wires 
have no resistance to moisture. In using such wires 
on, for example, an electric range, location must be such 
that no moisture will have an opportunity to enter. 

At temperatures over 200 deg. C. the use of con- 
ductors other than copper is often preferred, although 
copper wire with glass-fabric or ceramic insulation may 
be satisfactory. Nickel alloy conductors are in common 
use for high temperature service, and phosphor bronze 
or stainless steel are sometimes used. 

Experiments are in progress with beryllium-copper 
wires which are said to be highly heat-resistant. This 
later type is not yet widely available. Larger sizes 
are necessary in all these wires because of their lesser 
current-carrying capacity than copper. 

Overcoming the temperature problem is especially 
important in devices containing a heating element, where 
leads must be designed so as not to transmit heat to 
terminals. Among practical methods are lengthened 
conductor paths, or ribbon conductors with larger heat- 
radiating surfaces. Since electrical resistance and heat 
resistance are often synonymous, a resistance wire (such 
as bronze) may be used effectively to block heat 
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CURRENT CARRYING CAPACITIES OF 
CONDUCTORS 


COMMONLY USED FOR INTERNAL WIRING 


Specifications of National Electrical Code on copper conductors 
Allowable Amperage 


AWG Area, Rubber !Varnished Other insulation 
size | Circular mils | Insulation! Cambric | or bare conductors 
18 1624 a 6"* 

16 9583 6* 10°" 
14 4107 15 18 20 
12 6530 20 95 30 
10 10380 95 30 35 


*5 and 7 amps. respectively now permitted in flexible cords. 
**10 and 15 amps. respectively now permitted on asbestos- 
insulated conductors. 


TABLE 1 


transmission between heating element and terminals. 
This does not imply that direct connections should be 
made to heating element wires, for though this practice 
may save time and manufacturing expense, such “econo- 
mies” are nullified many times over when customers 
demand replacements for burnouts. Thus, inside as 
well as outside terminals may be provided. 

Abrasion and Vibration. Important in the selec- 
tion of wire, especially for devices which may be de- 
signed for portability or be subject to motion or 
vibration while in use, is the question of abrasion. 
Study of this factor should include potential mechanical 
abuse by the user, as well as the possibility of abrasion 
in flexing portions such as the tops of waffle irons or 
gooseneck lamps. It is no more than commonsense pre- 
caution to watch these points since customers will be 
quick to insist that the manufacturer make good if a 
device fails because of wire abrasion. 

Underwriters’ Laboratories requirements specify that 
wires shall not be exposed to mechanical injury, that 
they shall be so located as not to interfere with any mov- 
ing parts, and that wireways shall be free of sharp 
edges, burrs, fins and other potential causes of abrasion. 

Soft rubber bushings where wires pass through metal 
are an inexpensive precaution, though grommeted edges 
are preferable to bushings which might fall out. Proper 
mounting of wires avoids mechanical difficulties. The 
use of ceramic beads or similar devices may be the 
answer. All of these things are more a question of 
design than selection of wire. Applications in airplane 
instruments have indicated that the new beryllium- 
copper wires are highly resistant to vibration. 

Rubber and cotton covered wires are generally more 
resistant to abrasion than other coverings. Some of 
the newer synthetic insulations are highly abrasion- 
resistant. The factor of abrasion, caused usually by 
some fault of design, may render one wire that is quite 
suitable for a certain type of appliance entirely useless 
for a seemingly identical piece of equipment made by 
another manufacturer. 

Flexibility. The flexibility of internal wiring be 
comes necessary of consideration in several instances. 
First in the construction of sharp bends or turns in the 
wiring, which may impair strength and be likely to con- 
tribute to electrical breakdown. Second, in the wiring 
of parts which are subject to flexing during operation 
—as the upper heating unit of an electric grill. 

The flexural strength of both wire and insulation 
must be considered. Since such flexing parts are usually 
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TOP TEMPERATURES FOR INSULATION 





Maximum 
Temperature Type of Insulation on Copper Wire 
(Deg. C.) 
49 code rubber 
60 | performance grade rubber 
60 synthetic rubber 
75 heat-resistant rubber 
75 varnished cambric (Type VC) 
80 thermoplastic synthetics 
85 paper 
90 impregnated cotton (Type SB) 
110 asbestos and varnished cambric (Type AVA) 
195 impregnated asbestos (lype AHM) 
900 asbestos, not impregnated (Type A) 
TABLE 2 


totally concealed within a metallic sheath, it is prob- 
ably desirable to build for the expected life of the 
product. A highly effective mechanical method is the 
use of the fishtail type of ceramic beads which provide 
complete protective insulation of the wire, even if one 
or more strands should actually break. 

Stranded wires are essential when flexibility is need- 
ed. The thinner the strand, the more flexible it is—and 
the more strands necessary for conductivity. Flexibility 
is relative to the size of the wire and the application. 
An 18 gauge wire may be said to have good flexibility 
with 19 strands, while 37, 61 or 91 strands might be 
needed for varying degrees of flexibility in larger wires. 
Nema is preparing a study on flexibility which may 
lead to the adoption of standards. The indicated high 
fatigue-resistance of beryllium-copper wires may be 
another practical method of providing flexibility. 

Mechanical methods to relieve or distribute flexing 
are also advisable. Springs or strain-relief devices such 
as sustaining loops are practical methods if they do not 
transmit the strain to terminals or splices in the wiring. 

For parts which must flex in operation, Underwriters’ 
Laboratories demands a minimum 6000-cycle flexing 
test which the insulation of the wire must naturally 
be able to withstand. For such parts as pigtail leads 
on mercury switches (as in refrigeration controls) a 
100,000-cycle test may be demanded. It is likewise 
advisable to design the electrical product so that the 
consumer may have the flexing unit replaced without 
undue difficulty when it wears out. 

Special Insulations. The potential presence and 
deteriorating effect of oils, greases, acids, alkalies, 
moisture, etc., must be taken into account when select- 
ing internal wires. 





There may be corrosive atmos- 
pheres present in the use of industrial tools; lathes will 
have cutting oils present; oils and corrosives appear 
in printing presses; and it is said that the combination 
of fatty acids present in hot milk which may boil over 
on an electric range is as deteriorant to insulations as 
any of the above-mentioned materials. The corrosive 
effect of soldering flux not carefully removed during 
manufacture may cause much avoidable trouble. 
While in some instances it may be possible to re- 
design, and to relocate wiring away from potential 
corrosive influences, it is generally preferred to employ 
protective insulations in so far as these are practical. 
Rubber insulation may not be used when oil is present, 
though lacquer-coated rubber will resist occasional oil. 
The various synthetic rubbers and the synthetic 
thermoplastic wire coverings (such as_ poly-vinyl 
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chloride) are made in compounds embodying almost 
any desired special resistance—combined with high 
tensile strength—but none of these may be used at 
temperatures over 80 deg. C. A poly-vinyl chloride and 
asbestos insulation has been found satisfactory at an 
operating temperature of 90 deg. C. 

If higher temperatures than these are essential to 
operation, no substitute has yet been found for the pains- 
taking method of enclosing the wires in copper, alu- 
minum or other tubing, or in watertight piping, packed 
with asbestos, glass wool or ceramics, as a protection 
against deteriorants. 

Even the effect of sunlight on rubber must be con- 
sidered on the internal wiring of such devices as glass- 
fronted meters. Ultra-violet sunshine rays may also 
affect rubber insulations through translucent plastic 
housings. 

Shielding of Grounding. In the wiring of radio 
and television sets, X-ray equipment, communicating 
systems and other sensitive circuits, it may be necessary 
to design-in shielding for high-frequency wires. In 
some devices, such as electric razors, oil burners, and 
vacuum cleaners, filters or condensers are included in 
the wiring plan so that nearby radios will not be inter- 
fered with. 

Tools and other devices intended for three- or four- 
wire operation must be provided with grounding con- 
nections ; and in these circuits it is essential that con- 
ductors of adequate size for any emergency be provided. 
Grounding wires when insulated are invariably identi- 
fied as green. These are usually more lightly insulated 
than other wires, or may be bare. 

Color Coding. To speed up manufacturing proc- 
esses, to aid in use, or to facilitate servicing of the 
product, color coding of wires to identify circuits is 
often helpful. Aside from the acceptance of green for 
ground and white for the neutral wire, selection of the 
color code is a matter of personal preference. In prod- 
ucts like signal and communicating systems, elaborate 
color coding is virtually essential. Radio makers have 
adopted standard color codes to ease the serviceman’s 
work. It is advisable that a key to the color code be 
permanently included within the product if service 
operations are likely. 

Color coding is accomplished on the insulation. 
There may be a pattern, tracer thread or overall pattern 
on the fabric braid. Rubber insulations may be pig- 
mented. Synthetic rubbers and thermoplastic synthetics 
are available in a wide range of bright, permanent 
colors. Spaghetti tubing may be had in variant colors. 

Internal Connections. Underwriters’ Laboratories 
insists that terminals for final field connections have 
upturned lugs, soldering lugs, or suitable solderless 
connectors; in any event the final connection whether 
welded, brazed or soldered shall not be subject to turn- 
ing. Internal connections or splices between wires are 
required to be as well insulated as the wire itself. 

Although generally insulations are simply stripped 
for connections, spaghetti tubing may facilitate wiring 
if a number of connections are to be made at relatively 
close positions. There is also a type of rubber insula- 
tion known as “snap back,” which is simply cut at the 
desired point and pulled back. After the connection is 
completed, the rubber sleeve is snapped back, covering 
the joint in a satisfactory manner. 
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CATHODE ray tubes may be of either (A) the 
electrostatic-deflection or (B) electro-magnetic 
deflection types. In the figures the lettering refers to 
the following parts; C—High voltage anode (Anode 
No. 2); Di & De—Two sets of electrostatic deflecting 
plates; E—Glass envelope; F—Focusing electrode 
(Anode No. 1); G—Control electrode (Grid No. 1); 
H—Accelerating electrode; K—Cathode for the pro- 
duction of free electrons; S—Screen; X & Y—Coils 
for establishing two electromagnetic fields. 


Cathode Ray Tube Facts 
or the Specifier 


HILE for many years the cathode-ray tube 
has been known to possess properties making 
it indispensable in the study and indication of 

high-speed electrical phenomena, it has only compara- 
tively recently achieved extensive integration within the 
engineering-design of consumer goods. This slow util- 
ization by engineers of a device having a potentially 
wide range of industrial applications has been due in 
part to a lack of rugged, reliable, low-cost tubes. 
Recent improvements, resulting in longer tube life, 
more stable characteristics and lower cost, have made 
high-vacuum, cathode-ray tubes commercially available 
for a wide variety of purposes. Not only are they easily 
applied to a wide variety of practical engineering uses, 
through their ability to meet the requirements of in- 
numerable oscillographic applications, but they are today 
the heart of the modern broadcast television receiver. 






Not only in television broadcast receiv- 

ing sets, but in numerous test instruments 

and performance guides are cathode ray 

tubes providing an unparalleled service. 

Adaptable to other product applica- 

tions, capable of many uses, they deserve 
to be better known. 


HIGH-VACUUM, cathode-ray tube consists 

essentially of a containing envelope of glass, an 
electron gun, a fluorescent viewing screen and an elec- 
tron beam deflection circuit. The electron gun, which 
operates to generate and focus a beam of electrons into a 
fine point on the fluorescent screen, is located in the 
tubular part of the envelope. It comprises the following 


CATHODE RAY TUBES FOR TELEVISION APPLICATIONS 


General Characteristics 


Electrical Characteristics 






| Modu- 
ee Color | Type | Heater Lenee: \AdindelAdaibbiesh® lanai 
0. |Screen|Overall | of | Type |_ of | Rating Elec- | No.1|No.2| Grid | fier 
da) tre) om | of Deflec- _ strode | Volts, | Volts, Volts, | Volts, 
| (In. )) (In.) | Base | Screen | Trace |Cathode| tion | VoltsjAmps.| (Grid) | Max. | Max. | Max. | Max. 
J Medium | Indirect|Electro- | —. |. 1 T° 
1800__|_934| 21 __|_6-Pin Persistence! Yellow| Heater |magnetic| 9.5 | 9.1 Positive) 2000 | 7000] 250 | _ — 
| | lElectro-| Ss ees 
1801 | 5%) 1534 | 5-Pin “| Yellow “__\magnetic] 95 | 91] 1000 | 3000} — | — 
Electro-| we ey aes |——— | ——— 
1809-P1| 554 | 1734 |11-Pin| “  |Green| “ | static | 63) 061 « catia 
Electro-|" | =| | —|— ——— = 
1802-P4| 554 | 1714 |11-Pin| “ White Tee ok) a => (ae ine 
| 3c | 3, | Electro-| : a = 
1803-P4| 123% | 2536 | 6-Pin| “| White | __ magnetic! 259.1 * | 1900/7000] 950 


1804-P4| 91% | 2134 | 6-Pin| “ | White | 


1805-P1| 55¢| 13144 |11-Pin| “ | Green 





1805-P4| 55¢ | 1314 | 11-Pin «| White 
~ 906-P1| 31% | 11% | 6-Pin “~~ | Green 
~ 906-P4) 31% | 11% | 7-Pin «| White 
9002 «=| 2 | 7% | «8-Pin «| Green 
34-7-T | 3 | 1138 | 7-Pin «| White 
(54-11-T| 5 | 163 |11-Pin| “| White 
94-11-T| 9 | 91 | 11-Pin «| White 
-144-9-T | 131% | 941% | 12-Pin a | White | 
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Electro- | 
magnetic| 9.5 | 2.1 1900 7000 | 250_ ee 


Electro- | : 
static | : 6.3 | 0.6 | Bs 1200 | 2000 | eee” OS eee | 
i. 6.3 0.6 7 1200 | 2000 


25|21} “ | 550/1500/ — 
_ 1 95|21!| “ |1000|1500; — | _ 
_* |} 62106) * | ts) Get - 
| 25 | 2.1 «~~|}- 450 | 1500} — oa 
6.3 | 0.6 ~ | 600| 2000} — | 4000] 
i | 6.3 | 0.6 -| 2000 | 5000 | — | 10000 
Ee EE | ~ 14800] 60001 — | — — 












































































General Characteristics 


Type Color 
No Screen|Overal| of 
Diam. | Length Screen 
(In.) (In.) Base Screen Trace 
Medium | Greenish 


909 Oly 7% 8-Pin |Persistence Hue 


903 91K = 203¢ 6-Pin 


904 56 1614 6-Pin 
905 56 1615 5-Pin | 
906 3% | 11% | 7-Pin| | “ 
~ | Short Bluish 
907 5 6 166 5-Pin |Persistence Hue 
908 36 | 11% | 7-Pin 
| | Long 
909 556 | 16% 5-Pin |Persistence 
910 314g | 11% | 7-Pin| * . 
- Medium | Greenish 
*O11 3% | 11% 7-Pin |Persistence) Hue 
**913 133 434 | 8-Pin , a 
914 Ole | 213% | 6-Pin 
*** | 7-Pin 
330A 7% | 23% | 43:pin ‘ 
aes | 7-Pin Lon Bluish 
3308 1% =n 13-Pin cae Hue 
eee 7-Pin | Shor 
330C 7% | 231% 13-Pin aan ane : 
~ |_| Medium | Greenish 
34-XH | 3 1133 7-Pin |Persistence) Hue 
54-XH_ 5 1533 | 7-Pin| 
54-8-HB | 5 158, | 7-Pin | 
54-8-H | 5 1634 | 5-Pin | : 
94-8-H 9 91 5-Pin 


*Free from magnetization eects even when subjected to a relatively strong magnetic field. 


CATHODE RAY TUBES FOR OSCILLOGRAPHIC APPLICATIONS 


Cathode tion 
Indirect) Electro- 
Heater Static 6.3 | 0.6 





Electrical Characteristics _ 


Modu- 


Type Heater lating |Anode|Anode Accel. 
Type of Rating Elec- |No.1}No.2! Grid 
of Deflec- trode | Volts, | Volts, | Volts, 


Volts) Amps. | (Grid) | Max. | Max. | Max. 
Never 
Positive) 175 | 600 


Electro- 
magnetic | 9.5 | 9.1 «“ 2000 | 7000} 250 
Electro- a 
static-Mag. 9.5 | 9.1 1500 | 4600 | 250 
Electro- 
|__static | 25 | 2.1 __ 600 | 2000 
Peres 400 | 1200 | _ 
25 | 21 |  “ |_ 600 | 2000 || 
; 25 | 27 | | 400 | 1200 
25|21 | “ | 600! 2000 
25|21 | * 400 | 1200 
25/21 | “| 400| 1200 
6.3|06 |“ | 125} 500 
25/21 | “| 9000/7000! 250 
5.0| 1.65] “ 1500 | 5000 
5.0 | 1.65 1500 | 5000 | — 
5.0 | 1.65 | “ | 1500 | 5000 | 
25|21 | * | 450/| 1500 -— 
25 | 21 | * | 450 | 1500 
25) 21 | * | 450} 1500 | —_ 
; 25} 21 | * | 900 | 3000} — 
esigi i * 900 | 3000 | — 


**A\|l-metal construction. Screen sealed in with glass to meta! seal. 


***Three-trace tubes with double bases. 


components, mounted in succession along the tube axis; 
an indirectly heated cathode for the production of free 
electrons ; a control electrode, referred to as grid No. 1, 
for modulating the beam current; an electrode for ac- 
celerating the electrons (in some types), called grid 
No. 2; a focusing anode, identified as anode No. 1, for 
concentrating the electrons into a beam; and a high- 
voltage anode, known as anode No. 2, for further 
accelerating the electrons. In some tubes, anode No. 2 
consists of a conductive coating on the inner surface 
of the conical portion of the bulb. The viewing screen 
is coated on the inner surface of the enlarged end of 
the bulb with a material which shows a fluorescent 


spot at the impact point of the beam. This spot can 


be regulated as to size and intensity by suitable choice 
of electrode voltages. 
The electron beam constitutes a current having both 


electrostatic and electromagnetic properties which, how- 
ever, require no material conductor. Because the beam 
has negligible mass and negligible inertia it can be 
deflected easily and rapidly over the screen area by 
either electrostatic or electromagnetic fields. 

Where electrostatic deflection control is used, the 
tubes are provided with two pairs of deflecting plates 
mounted in succession along the tube axis and located 
in the bulb neck at right angles to each other. The pair 
nearest the base end of the tube is called the bottom set, 
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while the other pair is designated as the top set. In 
oscillographic applications, the voltage under observa- 
tion is applied across the bottom set of deflecting plates, 
causing an electrostatic field to be produced. If the 
voltage is alternating, the field causes the fluorescent 
spot viewed from the front of the screen to move up 
and down, parallel to the axis of the field. This move- 
ment of the spot traces a vertical line. When a time 
sweep voltage of suitable wave form is impressed on the 


TYPICAL 

oscillo- 
graphic cir- 
—. cuit for a 
PLATES Dj D2 simple form. 


“ 
-a 
sw 
5 
a= 
e 
=v 
w 
Qa 
Qa 
2 
i: 
Vv 
a“ 


(v) CATHODE 


VOL TAGE 
INPUT TO 
OEFLECTING 
PLATES 0304 


C=FILTER CONDENSER -0.5 TO 2.0p¢ 
Ri+Ro4R3=BLEEDER POTENTIOMETER eater 
R)\=0.5 MEGOHM R=0.02 MEGOHM = SUPPLY 
Ra=Q2 MEGOHM = =Ra=! TO 10 MEGOHMS 

V= VOLTMETER 


ELECTRICAL MANUFACTURING 














In 
Tva- 
ates, 

the 
cent 
2 up 
ove- 
time 
1 the 


oo! 
llo- 
cir- 
or a 
form. 





top pair of deflecting plates, the beam is caused to move 
back and forth horizontally. The combined deflecting 
forces of the two electrostatic fields, acting at right 
angles to each other, cause a fluorescent pattern to be 
traced on the screen. The shape of this pattern de 
pends upon the wave forms of the applied voltages and 
upon their phase relationship and may be a relatively 
simple or an extremely complex form. 

Pattern distortion, caused by dc. potentials built up 
on the deflecting plates, is minimized in some electro 
static type tubes by connecting one plate of each set 
to one plate of the other set and to anode No. 2 within 
the tube. Each free plate is connected through a suit 
able resistor to the second anode socket terminal whic 
is usually grounded. In this way, the free plate of 
each set is maintained at essentially the dc. potential 

2. Other electrostatic types have their 


h 


of anode No. 2. 
deflecting plate and anode No. 2 leads brought out to 
separate terminals. In such cases, each deflecting plate 
of each pair is connected through suitable resistors to 
the second anode. 

Deflection sensitivity of the top pair of plates is 
somewhat less than that of the bottom set, the sensi- 
tivity being a function, among other factors, of the 
distance of the plates from the fluorescent screen. The 
exact values for a particular tube type depend upon the 
No. 2 anode voltage employed and are expressed in 
millimeters per volt. Deflection sensitivity varies in- 
versely as the second anode potential. 
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Three-trace cathode-ray oscillograph 
circuit, showing essential components. 


Tubes employing electromagnetic deflection control 
are provided with two pairs of electromagnetic coils. 
Since the electron beam is deflected at right angles to 
the axis of a magnetic field, the coils of each pair are 
placed diametrically opposite each other and as close 
as possible to the bulb neck constriction. The fields 
produced by the two pairs of coils act at right angles 
to each other and intersect the axis of the electron beam 
perpendicularly. Deflection of the beam both hori- 
zontally and vertically is thus accomplished. 

When a combination of electrostatic and electromag- 
netic deflection control is provided for, two electrostatic 
plates are located within the tube neck, while two elec- 
tromagnetic coils are placed opposite each other and as 
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control of 
titration 
close to the bulb neck as practical. The coils are 


the axis of the electromagnetic 


usually located so tha 


t 
field coincides with that of the electrostatic. field, in 
order that the deflection produced by one field will be 
at right angles to that produced by the other. 

Cathode-ray tubes, in their present state of develop- 
ment, are employed mainly in oscillographic and tele- 
vision applications. They have had specialized uses, 
however, such as indicating the tuning of radio receivers. 
Tubes for oscillographic use range in size from a small, 
low-voltage, all-metal tube with a one-inch viewing 
screen, to large, high voltage tubes with viewing 
screens of 9 in. diam. The small tube is approximately 
5 in. long and is well suited for use in portable oscillo- 
graphs. The larger tubes range in length from ap- 
proximately 7 in. to 23 in. A special, three-trace tube, 
having a 7-in. viewing screen, and employing three 
indirectly heated cathodes and six pairs of deflection 
plates is also available. Three patterns may be shown 
simultaneously on the screen of this tube. 

The cathode-ray oscillograph is an extremely versa- 
tile instrument which is easily adapted to the recording 
and observing of repeating, continuous and transient 
phenomena. In a typical oscillograph circuit, the dec 
supply voltages for the electrodes are obtained from a 
bleeder circuit connected across a high-voltage, vacuum- 
tube rectifier. Since a bleeder current of one or two 
milliamperes is usually satisfactory, a single condenser, 
shunted across the dc. supply, ordinarily provides suf- 
ficient filtering. Where a particular application re- 
quires larger bleeder currents, a two-section filter may 
be used. The variable dc. voltages for the modulating 
electrode and for anode No. 1 are obtained from po- 
tentiometers suitably located in the bleeder circuit. If 
an accelerating grid is employed, the dc. voltage for 
this electrode can be taken from a fixed tap on the 
voltage divider. 

Focusing of the fluorescent spot is controlled by ad- 
justment of the ratio of the voltages on the first and 
second anodes. Usually, only the first anode potential 
is varied. Spot size and intensity may be increased 
by increasing the current to anode No. 2. This is 
accomplished by reducing the bias voltage applied to 
the modulating electrode. An increase in the voltage 
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applied to anode No. 2 in- 
creases the speed of the elec- 
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trons which increases spot 
intensity and decreases spot 
size. Too high an electron 
speed, however, will cause 
loss of deflection sensitivity. 

The type of sweep circuit 
employed depends upon the 
type of phenomena under 
observation. A sweep which 
is linear with respect to time 
is generally most useful 
although a non-linear sweep 
such as a sinusoidal hori- 
zontal deflection may some- 
times be desirable. Where 
recurrent phenomena are to be observed, the sweep fre- 
quency must be synchronized with the frequency of the 
phenomena if a stationary pattern is desired. For tran- 
sient phenomena, synchronization may be effected by 
having the sweep circuit switched on by an arrangement 
controlled by the transient surge. 

In the following paragraphs, a few specific examples 
of cathode ray oscillograph applications are given. 


SOME TYPICAL GENERAL USES 


ODULATED radio frequency wave forms may be 
checked. Two methods are commonly employed ; 
the trapezoidal method and the modulated-envelope 
method. In the trapezoidal method, an audio-frequency 
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Typical television receiver show- 
ing relationship of essential parts. 


voltage taken directly from the output of the modulator, 
usually by means of a potentiometer in series with a 
fixed resistor, serves as the horizontal time-sweep volt- 
age, and is applied to one pair of the cathode-ray tube 
deflecting plates. For test purposes, the source of the 
audio signal is preferably an audio oscillator, having 
good wave form, variable frequency, and adjustable 
voltage output. When the radio-frequency carrier volt- 
age is applied to the other pair of deflecting plates, the 
resulting pattern forms a trapezoid. The difference in 
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EVELOP- 

MENTS in 
television cathode 
ray tubes have 
brought smaller 
sizes with reduced 
lengths (A) but 
same screen area 
(old, left; newer 
right). B—Note 
that this recent 
tube is not still high 
in length-screen- 
diameter ratio. 
This tube is being 
tested for mech- 
anical strength of 
the glass envelope 


A B 


length between the larger and smaller ends of this 
trapezoid, divided by their sum, gives the per cent 
modulation of the carrier. 

In the modulated envelope method, a linear sweep 
voltage, obtained from an oscillator, serves as_ the 
horizontal time-sweep voltage and is applied to one set 
of deflecting plates. The radio frequency carrier, ad- 
justed to a suitable amplitude, is applied to the other 
set of deflecting plates. The resulting modulated en- 
velope pattern provides a true, undistorted picture of 
the modulated radio frequency carrier. 

Short time intervals, as, for example, the time the 
contacts of a vibrator are closed, may be measured by 
comparison with a known frequency. The frequency 
of a vibrator and the length of time the contacts are 
opened and closed depend on the spring tension and 
current applied. In determining the time of contact 
closure, the contacts are connected through a B battery 
to one pair of deflecting plates of a cathode-ray tube. 
A linear time sweep voltage is applied to the other 
pair of plates, and the sweep frequency is adjusted until 
the screen shows a stationary rectangular pattern. The 
time of closure of the contacts is given by the ratio 
of the width of the wave to the total sweep. The total 
time of one cycle is determined by the reciprocal of the 
sweep frequency. 

Compression and fuel detonation characteristics of an 
internal combustion engine may be observed by placing 
two tungsten electrodes, mounted in an insulated plug, 
in a cylinder. These electrodes are connected across 
the tuned circuit of an oscillator. The effects of the 
compressed gas between the electrodes serves to modu- 
late the radio frequency voltage from the plate of the 
oscillator tube. This voltage is applied to one pair of 
deflecting plates in the cathode-ray tube. Voltage is 
supplied to the other pair of plates by a linear time- 
sweep generator which may be synchronized by con- 
nection to the electrical circuit of the gas engine. The 
resulting pattern on the screen is composed of the 
closely spaced lines of the carrier frequency and a 
modulating envelope. The lines show the compression 
characteristics while the envelope represents the fuel 
detonation characteristics. 

Pressure fluctuations may be observed and recorded. 
Changes in the resistance of carbon with pressure, 
changes in capacitance due to the deflection of a dia- 
phragm, changes in the quantity of electricity liberated 
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by a quartz crystal, in proportion to variations in applied 
pressure, may all be used for converting pressure fluc- 
tuations into voltage fluctuations which can be amplified 
and applied to the deflecting plates of a commercial 
cathode-ray tube. 

Other important applications of the cathode-ray oscil- 
lograph include indication of balance in bridge circuits, 
measurements of impedance and power factor in loud- 
speakers, adjustment of radio receivers, recording of 
magnetic fields, analysis of commutation in dc. ma- 
chines, recording of transmission line surges, testing 
of transformer iron and the study of mercury are recti- 
fier performance. 

Cathode-ray tube traces may be photographed with 
the aid of an ordinary camera. Satisfactory results de 
pend on the use of proper photographic material and on 
the type of fluorescent screen employed. There are 
four general types of screen now in use: sulphide 
screens, tungstate and molybdate screens, silicate 
screens, and phosphate screens. 

Sulphide screens comprise the sulphides of certain 
bivalent metals, have very long persistence character- 
istics, and are useful in observing slow-moving traces. 
The maximum radiation from screens of this type occurs 
in the blue region of the spectrum. Tungstate and 
molybdate screens radiate maximum energy in the blue 
and violet region of the spectrum, have extremely short 
persistence characteristics, and are useful for the pho- 
tography of transient phenomena and the making of 
moving film records. Silicate screens, formed from 
materials such as zinc orthosilicate, have high efficiency, 
and radiate maximum energy in the green region of 
the spectrum. Screens of this type have a medium 
persistence characteristic. Phosphate screens, made 
from various forms of phosphate, radiate energy in the 
red region of the spectrum and have very long per- 
sistence characteristics. 

The maximum input power per sq. cm. to a fluor- 
escent screen should not exceed its rated value, since 
excessive input power will injure the fluorescent coat- 
ing. For this reason, a high intensity spot should be 
kept in motion over the screen surface by applying an 
ac. voltage to the deflecting plates. Until this voltage 
is applied, the input power should be kept low either 
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by applying a high negative modulating grid bias, or 
by removal of the second anode voltage. In photograph- 
ing high speed transients, however, the rated input 
power may be exceeded for the short interval required 
to make the exposure. In such cases, a switching ar- 
rangement may be provided to switch the grid bias 
voltage rapidly between two different negative values 


hile the grid voltage is at the 


The exposure is made w 
less negative value. 

Tubes for television receiver use range in size from 
a small, low-voltage tube with a 2 in. viewing screen 
to a large, high-voltage tube with a viewing screen of 
1314 in. diam. The large tube provides a television 
picture measuring approximately & in. by 10 in. Tube 
lengths vary from 7¥4 in. to 25 in. 

For television applications, the dc. supply voltages 
for the electrodes may be obtained from a high-voltage, 
vacuum-tube rectifier of either the half wave or voltage 
doubler type. The optimum value of the second anode 
voltage depends on the desired picture brightness and 
allowable cost of voltage supply equipment. For high 
definition and high brightness of the picture, the second 
anode voltage should be high in order to obtain a spot 
which not only is small but which also has high in- 
tensity. Where lower values of this voltage are used, 
loss of picture brightness or definition occur. However, 
low-voltage operation permits a substantial saving in the 
cost of circuit parts, especially in the cost of the filter 
condensers in the rectifier circuit. In one type of tube, 
low-voltage operation is effected by including an “in- 
tensifier electrode” which is located near the screen. 
The second anode potential is applied to this electrode, 
while only one-half normal potential is applied to the 
second anode. This construction decreases modulation 
voltage requirements for a given accelerating potential 
as well as the cost of power supply and filter compon- 
ents. In addition, increased deflection sensitivity is 
provided at the same time. 

In a television receiver, the incoming rectified picture, 
or video, signal is amplified through a vf. amplifier and 
impressed on the modulating grid of the cathode-ray 
tube. The deflecting voltages supplied to both sets of 
deflecting plates have a sawtooth wave form and a fre- 
quency controlled by the synchronizing components of 

the incoming television signal. 
The combined deflections of 
these two voltages cause the 
spot to scan the rectangular 
picture area on the viewing 
screen. As a result of the 








modulation and motion of the 
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spot, a reproduction of the 
scene being transmitted is 
traced on the screen of the 





cathode-ray tube. 


(Continued on p. 86) 










UT-AWAY television set (A) 
showing tube __ integration. 
B—Corresponding view of a 
specialized form of oscillograph 
for voice analysis. 



















i} 
i 
| 
1 
i 
i 








LIGHTING PROGRESS 
AGAIN ACCELERATES 


NON-MOTOR SPEEDS 
EASILY GAINED 


PRODUCT DESIGN 
IN OCTOBER 


Yhe Edeetor Seco St — 





NE of the more stimulating of electrical energy applications, 
C) and by all odds the oldest in point of commercial development, 
lighting and lighting products retain a most refreshing vitality. 
Engineering research and study together with resourceful use of 
new and improved materials have continually revolutionized this 
field. Repeated cost reductions have brought light sources down. 

It is notable that the Illuminating Engineering Society at its recent 
meeting in San Francisco emphasized two significant factors in con- 
nection with lighting and electrically energized products for supply- 
ing illuminations. First, there was the point made by President 
D. W. Atwater in his opening address at the Society’s 33rd Annual 
Convention showing average footcandles for various applications 
in industrial plants, offices, stores, schools and homes to be almost 
three times as great as that of twenty-five years ago. 

Likewise significant of lighting developments, in recent time, and 
one which inherently follows this idea closely, has been the advent 
of the fluorescent lamp which supplies a high output for radically 
reduced energy costs. The long sought goal of virtually white 
light on a commercial basis has certainly been approximated. 


OMPROMISE is the very essence of final engineering accom- 
C plishment even though more absolute values may be the basis 
of original decisions. Performance, efficiencies and characteristics 
of individual units and parts, are forever in some conflict which 
must be rationalized to make a practical basis for achievement. Just 
how often the available motor speed for the driving of the operating 
shaft of an electrically energized product is actually that which the 
engineer-designer would select if he were completely free to thus 
choose would be hard to say but certain it is that the motor speed 
is seldom that which is likely to be preferred. 

To meet this situation various expedients have been developed. 
Highly satisfactory, from several viewpoints, has been the gear- 
motor ; that type of drive in which the motor and the speed lowering 
or raising device is an integral and may be applied to the driving 
of the product directly. The other well known method of achieving 
non-motor speeds lies through belts and pulleys and here again a 
notable field of accomplishment has been established. 

In any event, no developer of a modern electrically energized 
product is hampered by rigid limitations as they exist in the field 
of motor speeds. The limitations are inherent within the motor 
themselves but ways of overcoming them are excellent. 


D* EKLIMINARY indications show that the Fifth Annual Evec- 
TRICAL MANUFACTURING October Product Design Number will 
surpass each of its four predecessors in point of interesting, authori- 
tative and stimulating discussions. 

Entries in the Fifth Annual ELEctricAL MANUFACTURING Prod- 
uct Design Contest too are of notable high level. It looks as though 
the Jury of Award would have a tough time to pick the winners. 


ELECTRICAL MANUFACTURING 





Ns, 
ent. 
lity. 

of 
this 
wn. 
cent 
-on- 
ply- 
lent 
nual 
ions 


nost 


and 
vent 
‘ally 
hite 


‘om- 
yaSIS 
stics 
hich 
Just 
ting 

the 
thus 


peed 


ped. 
ear- 
ring 
ving 
ving 


ina 


ized 
field 


otor 


Lec 
will 
1\oOri- 


rod- 
ugh 


RING 


Because Interference-Free Products 


Make Good Radio Neighbors 


Vibrators, dry shavers, diathermy machines 
oil burners, vacuum cleaners, portable drills 
neon signs—to name but a few—are all 
potential causes of an interference that is 
often peculiarly annoying to radio listeners 
With growing complaints from those 
recognizing its sources, manufacturers of 
such products are engineering their offer- 
ings to preclude trouble at its possible 
origin.* Here is a quick review of and 
ready guide to specific corrective devices 


HEREVER motor driven products, devices 

with vibrating or arcing contacts or equip- 

ment with thermionic elements or electrodes 
operated at high voltages are used, a possible source of 
radio broadcast reception interference exists. The 
actual seriousness of such interference varies widely 
and depends upon the number of receiving sets within 
“audible” range of the interfering field set up by the 
product. It may well be negligible in many instances. 
The potential seriousness of such interference, however, 
is determined by the possible uses of the product and 
the strength and character of the interfering field which 
it creates while in operation. 

This potential degree of interference under the worst 
conditions should not be unduly discounted by the 
actual known interference produced in certain specific 
instances. Nine out of ten electric razors, for example, 
may produce no radio interference of consequence, due 
to circumstances of their time utilization and location. 
The tenth, however, may be the cause of considerable 
annoyance and complaint which, unfortunately, is rarely 
made to the manufacturer. Ultimately such experiences 
react to the detriment of the product itself and the un- 


* See also “Your Product Need Not Cause Radio Interfer- 
ence,” ELECTRICAL MANUFACTURING, March 1939. 
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favorable comparison of this “tenth” dry shaver with a 
competing product which is designed to produce no 
interference is clearly a significant reality. 

That many manufacturers have taken this problem 
seriously is evidenced by their work on the Joint Co- 
ordination Committee on Radio Reception sponsored by 
the National Electrical Manufacturers Association, 
Radio Manufacturers Association and Edison Electric 
Institute. But because no standard recommendations 
for minimizing the difficulties experienced with va- 
rious products have been formulated, individual manu- 
facturers have had to devise their own measures. 

Too often, however, this has only resulted in a “hit 
and miss” program of trying various devices until one 
was found that seemed to eliminate the objectionable 
interference or else a simple capacitor type is chosen. 
When selected in this fashion the device adopted may 
not, because of its size or shape, be susceptible to built- 
in treatment in the product, it may be of far greater 
capacity than is needed for the job, it may actually in- 
crease the interference or if it is used with arcing con- 
tacts, it may have a deleterious effect upon them. Such 
‘brute force” measures are costly, uncertain and trouble- 
some. Circuit analysis, the use of an interference 
analyzer or consultation with filter specialists are better 
ways of determining just what is needed. 

When a product operates to break a circuit, either 
momentarily or repeatedly, there is possibility of energy 
radiation incidental to its operation at frequencies be- 
tween 550,000 and 1,500,000 cycles which may disturb 
broadcast reception. Other products operate at radio 
frequencies and they, also, provide energy radiation at 
disturbing frequencies which may even extend into 


ASIC elements of radio suppression devices: 

(A)—Condensers used to provide a short circuiting 
path for currents at radio frequencies. (B)—Chokes 
which offer high impedance to such currents which 
might otherwise feed back into power line. (©) 
Resistors which are particularly effective where arcing 
contacts or ignition points are the interference source. 
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FILTERS TO MEET THE PRODUCT NEED 


1VPE 


Mica dielectric con- 
denser molded plas- 
tic case. 


Compact tubular 
metal case conden- 
ser. Paper dielectric. 
In various sizes. 


Tubular metal case 
condenser with var- 
ious types of brack- 
ets. Paper dielectric. 


Oil impregnated oil 
filled condenser. 
Paper dielectric. 
Metal case. 

Dual type with 2 
condensers. 


Molded case con- 


denser for connec- | 


tion in power lead. 
Paper dielectric. _ 
Molded plug-in type 
condenser. Paper 
dielectric. Available 


| in ivory, walnut or 


eon 
Two types of resist- 
may be 
either wire wound 
or molded carbon. 


Special distributor 
mounting type of 
resistor. 


“| Special spark plug 


mounting type. of 


resistor. 





‘| Radio frequency 


choke coil. 


Capacitive-induc- 
tive type in molded 
case with plug-in 
socket. With or 
without ground 
binding post. Avail- 
able in ivory or 
walnut finish. 


Special built-in de- | 
sign filter with | 


several capacitors 


| and chokes. 


Capacitive-inductive 
type filter with mold- 
ed case and ground 
connection for line 
plug-in use, avail- 
able in ivory or 
walnut finish. 


Capacitive-inductive 


| type filter in cut out 


box with knockouts 
for conduit connec- 
tion. 





APPLICATION 


Small compact type 
for built-in use 
where high capac- 
ity is required in 
small space. 


For small fractional 
horse power motors. 
Similar types also 
used for dome light, 
gas and oil gauge 
filters on automobiles. 


For auto 
systems. 


ignition 


Various sizes for 
motor applications, 
such as refrigerators, 
oil burners, sign 
flashers, printing 
presses, etc. where 
high capacity is 
needed. 

For portable devices 
such as hand tools 
or appliances. 


Where filter cannot 
be built-in. Small 
appliances produc- 
ing interference of 
low intensity. 

Used for the sup- 
pression of interfer- 
ence from ignition 
systems and spark- 
ing contacts. 

Used in automobile 
| ignition systems. 


‘Used in automobile 
ignition systems. 


In various sizes for 
use in keeping of 
high frequency cur- 
rents out of line. 
May be used with 


capacitors. 


For heavy duty 


appliances which 
may not permit built- 
in application such 
as adding machines, 
barber clippers, dish 
washers, drills, sew- 
ing machines, etc. 


For use in traffic 
timer. 


For heavy duty 
appliances where 
built-in application 
is not practicable. 


| 

|For cases 
application is severe 
such as large motors, 

| elevators, diathermy 


| equipment, etc. 


| 
| 






where 








A 


the television range. Such energy radiation may go 
out directly through space, it may be fed back into the 
power line or it may pass into the ground depending 
upon the character of the device and the circuit con- 
necting it. The problem is to eliminate it, reduce it or 
prevent its escape. 

As pointed out by C. W. Frick in our previous article 
on elimination of radio interference (March 1939), the 
basic principles are few: 

(a) Reduce the radio frequency components pro- 

duced by the device as far as possible. 

(b) Make the electrical circuit as nearly symmetrical 
as possible. 

(c) Make the series impedance of the device as high 
as possible for radio frequencies as compared 
with the impedance of the usual supply circuit. 

Assuming that (a) has been taken care of by such 
design changes as are practicable, the accomplishment 
of (b) and (c) is brought about by utilizing a filter 
which has the right capacitor, choke or resistance or 
combination of these elements. These may be pur- 
chased as separate units or obtained in various group- 
ings as a single unit and can be either built into the 
product or connected as an auxiliary device. Wherever 
possible the built-in treatment is usually desirable be- 
cause it reduces the number of units to be handled by 
the purchaser and makes the interference elimination 
automatic. In fact, the use or necessity for a separate 
attachment filter which does not improve the operation 
of the product, may often result in the filter being 
laid aside if the purchaser’s own radio reception is not 
thereby affected. 

The simplest type of filter is the capacitor which is 
connected across the power supply circuit. Such a 
capacitor unit which actually may be two or three ca- 
pacitors, the latter either “Y” or “V” connected, is 
designed to offer low impedance to currents at radio 
frequencies so that these are effectively short circuited 
from the line. 

These capacitors can be obtained as plug-in devices 
for insertion between the product and power outlet or 
they may be standard units of the mica or paper type 
in either flat or tubular form which can be made part 
of the product. For outside connections they may be 
housed in a plain metal or cutout type of box or where 
appearance is a factor in a plastic case of various color 
selections which harmonize with the product. 

Where additional filtering action is needed, choke 
coils are connected in series with the power supply 
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RESISTOR types. (A)—Small, compact wound wire 

type for built-in use. (B)—Three kinds of inter- 
ference suppressors used in automobile ignition 
systems. Center unit attaches to distributor cable, 
end units fit over spark plugs. (C)—Showing position 
of resistance unit in suppressor casing. 


on both sides of the line, usually between the product 
and the filter capacitors if the latter are also used. 
These present high impedance to currents at radio fre- 
quencies and tend to keep them out of the power line. 
For heavy duty applications care should be taken to 
secure a choke of adequate current carrying capacity at 
power frequencies so that the product operation is not 
impaired by their use. 

Here again a single, compact filter unit may be ob- 
tained for external connection or separate capacitor and 
choke units may be built in as part of the product itself. 
It is essential, however, in all cases to locate the filter 
as close to the source of the noise as possible. 

Where radio interference is set up by arcing or 
vibrating contacts, a resistance either in series or 
parallel with a capacitor (depending upon the applica- 
tion) is placed across the contacts and this tends to re- 
duce the arcing which sets up radio frequencies. Be- 
cause of circuit connections this type of device is usually 
built into the product. Small wire wound resistor 
units in molded casings are effectively used in such 
widely different products as electric razors and auto- 
mobile ignition systems. 

The choice of proper capacitors, chokes and resistors 
for filter applications is not always an easy matter. 
Often it is necessary to ground the power supply circuit 
to the product frame through the filter capacitors. 
Experiment may show, however, that in doing this with 
the capacitors chosen for best filtering performance, a 
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high static voltage is applied to the frame which would 
cause a severe shock when touched. Thus, a different 
capacitor has to be selected and the final filter must be 

a compromise between the radio interference elimination 

and safety precaution requirements. The Joint Co- 

ordination Committee on Radio Reception has recom- 

mended that where interference elimination filters with 

ground connection are used, the charging current be 

kept below 0.3 milliampere to avoid shock hazard. 

Naturally, this does place a limit on filter size in many 

instances where charging currents are large. 

Some companies now provide specially designed in- 
terference analyzers which simplify considerably the 
determination of the optimum type for each particular 
product. One of these which has recently been intro- 
duced provides for the selection of more than 60 types 
of filters for practically every conceivable application. 
The product in question is connected to the analyzer and 
by means of a convenient switch, various filters are 
quickly placed in correct circuit connection with the 
product until one is found which satisfactorily reduces 
or eliminates the amount of noise heard on the test 
radio. Where the product or the radio receiver is 
hooked up to a different external wiring circuit than 
that used in the test, some difference in the amount of 
noise reduction may be experienced. This is unavoid- 
ably due to the changed characteristics of the external 
circuits to which the filter is connected. A standard 
instrument for measuring interference intensity is a 
radio noise meter which, when used with isolating 
power line filter and standard units for coupling it to 
the appliance under test enables an exact determination 
of the volume and frequency of interference with various 
circuit conditions. 

For severe types of radio interference such as that 
emitted by therapeutic machines, an isolation trans- 
former may be needed. These are transformers in 
which the primary and secondary are electrostatically 
shielded from each other and no point on the secondary 
or output is grounded. They may have an auxiliary 
filter circuit consisting of the transformer leakage re- 
actance plus one or two condensers connected across 
the secondary. Usually they have a one to one ratio 
and actually perform no transformer function. 

Another kind of filter used for this purpose is of dual 
construction so that complete isolation is obtained 
through both legs of the ac. supply. Its construction 
features extremely low distributed capacity and by-pass 


ILTER type condensers. (A)—Various designs 
for automobile interference applications. (B)}— 
Tubular type filled with non-inflammable liquid. 
(C)}—Showing both plug-in and wired-in types. 










































SOLATION Transformers. (A) 
For connection to any device 
requiring radio frequency isola- 
tion from the power line. (B) 
Specially designed ignition trans- 
former with interference isolation 
features. Core, shield and casing 
prevent secondary feed back. 


characteristics. Mounting 
can be inside the physio 
therapy unit or close to the 
wall outlet for plug-in use 
where convenience dictates. A 

Diathermy machines can 
be extremely serious sources 
of television interference and this largely by direct radia- 
tion. Thus a 300 watt diathermy machine operating 
two blocks from a television receiver may practically 
blanket a 30 kw. transmitting station ten miles away if 
the operating frequencies happen to coincide. The use 
of shielded diathermy machines in shielded rooms is the 
best solution of this difficulty although the provision 
for well filtered dc. rectifiers will appreciably reduce the 
seriousness of the interference. 

Ignition systems in automobiles are not only a source 
of interference to radios installed in these automobiles 
but also may cause a blurring or flickering of the tele- 
vision reception in nearby buildings. Fortunately, the 
same type of suppressor used to prevent radio inter- 
ference also serves largely to correct the television 
difficulty. The devices commonly used are either sev- 
eral resistors, each mounted on a spark plug or one 
single resistor mounted or attached to the common lead 
of the distributor. Both resistors of the wire wound 
and the molded carbon type have proved to be satisfac- 
tory for this purpose. The best range has been found 














to lie between 1,000 ohms to 25,000 ohms. Above the 
upper limit very little improvement in suppression has 
been observed during test. 

Although supplying power for ignition in an oil burn- 
er one special design of transformer also performs an 
isolation function as well. The housing of this trans- 
former together with cooperating shield elements segre- 
gate the primary and secondary windings to provide 
an effective barrier of secondary oscillation feed back at 
radio frequencies. One interesting feature of this de- 
sign is the use of the transformer core structure as part 
of the shield permitting the shielding plate to be broken 
into two parts, preventing any possible short circuits. 

The possibility for utilizing a radio interference elim- 
ination filter should be given consideration during early 
stages of a product design when adequate provision for 
it can be made. It is often desirable to work closely 
with the filter manufacturer even during the early de- 
sign stages. Thus, the size and type of filter has first 
to be determined and this can be done best under test. 
Where no test model of the new product is available 

the filter size will have to 
be approximated. This will, 
B however, enable provision 
to be made for its inclusion 
in the final product design 
as an integrated part. 
(Continued on p. 90) 


PPLICATIONS. (A)—This 

traffic timer required a large 
filter with four separate circuits. 
(B)—Electric razor with specially 
designed filter located just above 
coil. (C)—Oil burner with large 
metal encased filter attached to 
blower casting. (D) — Some- 
times a filter inserted in power 
cord will do for small appliance. 
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@ Baldwin-Southwark 500-ton hydraulic metal-shaping press. 








@ Skillful handling of functional parts brings high speed operation 
for production stampings. 


@ Push button controls and indicators in side panels. Motor pump 
and valves, located in top enclosure, readily accessible. 


@ Notable performance. Simplified engineering. Structural sta- 
bility. Smooth-lined appearance. 


@ Glimpses of the newest and best in 
the broad field of electrically-energized 
products as designers and engineers 
make the most of technical progress. | 


Unlimited adjustment of 
this fluorescent work lamp 
is an important feature. 
Unit is wired complete 
with auxiliary, for ac.-de. 
current, finished in crackle 
black and cadmium. Re- 
flector interior finished in 
matt white. 


Art Metal 
Monarch Mfg. 





Light weight, yet strong, this almost palm fitting 

hand grinder is molded of plastic material which 

provides protection from heat and electrical 

insulation. Two emery wheels, felt buffer, an 

extra collet for 3/32 in. shanks and 6 ft. cord are 

standard equipment. Photo courtesy of General 
Plastics. 


Precision designed for li 
better automotive bat- —————————— 
tery testing, this ana- 
lyzer is engineered to 
supply five-second 
tests. When selector 
switch is turned to 
load indicator and red 
pilot lamps are lighted 
above corresponding 
load, the meter shows 
recommended capacity 
and generator charging 
rate required to handle 
load applied. 


Bendix Radio RCA Mfg 


This table model radio-phonograph combina- 
tion features full vision vertical station scale, 
feather-touch crystal pickup and molded 
tone arm. Utilizes five tube superheterodyne 
radio chassis. Phonograph-radio and tone 

oe a control knob is on side of cabinet. 

of this compact port- 

able radio is the multi- 

turn non-directional Arranged especially to provide flexibility in fine boring and facing 

loop aerial concealed work this machine is unusually sturdy in construction. The base 

in the shoulder strap. houses the control panel and coolant tank and supports the rubber 

A four tube super- pads on which bed is mounted. From one to four spindles may be 

heterodyne chassis mounted on each bridge, driven by V-belts. Solenoid-operated 

with four in. permanic- reduction gearing provides fine feed for facing or heavy boring. 

type speaker offers 

540-1575 kc reception 

in a less than 5 lb. 

package. Within 

camera-type simulated 

leather covered case 

are one 80 volt “B” 

and one two-cell “A” 

batteries. 





Galvin Manufacturing 


Stokerunit 



















Incorporating such features 
iss, as plug-in connection for @ 
| record player, television at- # 
tachment switch, improved 
push button tuning of six 
stations, etc., this six tube 
radio is smartly styled in 
cabinet of walnut. 
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RCA Mfg. 


Michigan Tool 








































Increased gear accuracy and smoother finish 
here resulted from the incorporation of 
numerous improvements in this rotary gear 
finishing machine engineering. Features in- 
clude new drive from motor to cutter spindle 
and table feed employing two sets of cone 
area-contact worm gears, an indicator attach- 
ment permitting rapid resetting and a four to 
one ratio table lift mechanism. 





The ivory-toned decanter 
cover and funnel holder, 
measuring cup and handles 
of this domestic coffee 
brewer are of molded 
plastic. An electric heat- 
ing element, a_ special 
filter and glass bowls com- 
plete it. Photo courtesy 
of Bakelite Corp. 


Bendix 
Home Appliances 


Although the all-automatic performance of the 
revolutionary first model is retained in this newer 
standard home laundry machine the exterior is com- 
pletely different. Driving motor is located in base, 
entirely enclosed, and two control switches are at 


Glass Coffee Brewer ° . = . 
top rear of unit. Finished in black and white. 





For charging and maintaining 


“ing 


Resourcefulness in engineering-design continues to yield new storage batteries used in sub- 
_— performance standards and refreshingly different appearance even stations, hospitals, etc., for 
)ber in the intensively developed field of radio broadcast receivers. standby service this electronic 
y be This four tube ac.-de. superheterodyne in a plastic housing is one metal-tube rectifier eliminates 
“og of the newer of the miniatures. moving mechanical parts and 


is entirely _ self-regulating. 
Adjustable over a wide range 
of charging rates to meet 
battery conditions. A satur- 
able reactor provides the 
close regulation. Available in 
4.5, 12.5 and 25 amp. sizes. 


General Electric 






Sonora Radio 
& Television 
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New uses for electrical energy are 
continually being developed. In 
every field the electrical way is 
becoming the way. The spread of 
electrical manufacturing marks con- 
tinued advances in product progress. 







































Controlled through an operating switch with thermcnic 

valve but with direct rheostat speed regulation this small 

vibratory feeder handles the flow of bulk solids. Control 

of rate of flow achieved without motors, screw conveyors, 
belts or distributing disks. 





When properly located in the 
spindle of a machine the center of 
this device defines the actual 
center of the work spindle. Con- 
sists of a hollow cylindrical tool 
of four sized sections made from 
polished steel and containing a 
battery cell and lamp which is 
visible through four circular 
apertures on lower section of 
body. When contact with work 
| and instrument is established the 
light comes on. Accuracy high, 
easy to operate. 





Developed for finishing electric iron sole plates this auto- 

matic high speed ball bearing twin spindle grinding and 

polishing machine is a remarkable production cycle in one 

unit. Spindles are housed in oversize dust-proof ball bear- 
ings. V-belts are used to operate spindles. 
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Novel Applications 








& Machine 


Julien 
P. Friez a 
Developed for measurement of air velocities over a 
range of 10 to 600 fpm. this thermoanemometer is 
housed in a polished oak carrying case. Consists of 
a pair of thermometers, two rheostats, a voltmeter, 
four small dry cells providing 6-volt current and 
connecting wire. Extraordinarily accurate at low 

velocities. 


R. Y. Ferner 


Speed measurements with an accuracy of +1 per 
cent are a feature of the performance of this portable 
stroboscopic instrument. No mechanical or electrical 
contact with the machine under measurement is re- 
quired. The stroboscopic light is directed on the 
machine under measurement and the flashing rate 
a adjusted until the motion appears to be stopped. 
The speed is then read directly from a scale gradu- 
ated in rpm. 


Made in a range of capac- 
ities from 10 to 1000 lbs., 
this is a special device for 
testing coil springs. In 
combination with special 
electronic control, rapid 
production checking may 
be done without reading 
load or height, the flash of 
neon lamps _ indicating 
whether a spring is within 
tolerance limits specified. 


Link Engineering & Mfg. 


Excelsior Tool 


Syntron General Radio 
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COPPER. A. Re- 

sistance to cor- 
rosion, high thermal 
conductivity and 
ease of fabrication 
make it an excellent 
material for evapor- 
ator units. B. Small 
parts of almost any 
shape are readily 
fabricated from cop- 
per or brass strip 
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aking the Most 
of Copper and Its Alloys 


Radio 
So numerous are the copper base alloys _ down in the order of their importance. Possibly one 
available for integration variously within the factor may be of outstanding significance but more often 
complete electrically-energized product end there are two, three or more primary requirements 
< its essential parts that specification to meet which must be met and this is where a careful listing 
, performance requirements is often difficult. of these is valuable when the various copper alloys are 
Here, as elsewhere, the basic facts count and placed under consideration. 
4 this study of the field reviews copper alloys If the metal is to be used for a current carrying part, 
in terms of their many potential abilities conductivity is of course a primary consideration. Ifa 


wire is needed the chances are nine out of ten that cop- 
per will be chosen but if the part has also to perform a 
spring function, resort must be had to some copper 
alloy for copper has low elasticity. Scanning the alloy 
table we find that copper chromium, copper cadmium 
and copper zirconium have the highest electrical con- 
ductivity of the alloys shown with commercial brass, 
phosphor bronze and cobalt beryllium copper next. 


IVE basic product needs are met by copper and 
copper base alloys in varying degrees and com- 
binations. These are high electrical conductivity, 
high thermal conductivity, strong resistance to corrosion, 
considerable ease of fabrication and pleasing appearance. 
All of these characteristics are inherent, to a con- 
siderable degree, in copper itself. But by adding to 
copper certain other metals such as zinc, tin, nickel, 
aluminum, silicon, beryllium, manganese, etc., some of 


Also showing good electrical conductivity properties are 
red brass, yellow brass, beryllium copper and muntz 
metal. But what other properties are needed? Elas- 
ticity—here the copper-nickel and copper beryllium 
these properties can be enhanced or made more valuable atl ane outstanding as they are also in tensile 
by combination with new properties not possessed by ; 

copper alone. Thus, included within the wide range 

of these alloys are types to meet almost every thermal, 

mechanical and electrical requirement ot electrically Nickel-silver (copper-nickel-zinc) makes highly 
energized products. resilient, corrosion and fatigue resistant springs. 

In setting out to select one or more of these metals 
for product use these is strong argument for avoiding, 
at first, any tendency to consider a particular metal or 
group of metals on the basis of some familiar applica- 


eR te 0s. 


tion. Such a procedure tends to over-emphasize some 
recognized characteristics of the particular metal or 
metals as exemplified in the previous use with the pos- 
sible result that the product in question would be fitted 
to the metal rather than the metal to the product. 
Starting with the product itseli—the part to be fabri- 
cated, in fact, what are the requirements to be met by 
the metal chosen? If possible it is desirable to set these 
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HOW COPPER ALLOYS 



























SOME PHYSICAL 
PROPERTIES: 


Tensile Strength (Ibs. 
per sq. in. x 10%) 


Elongation (per cent in 
Q in.) 


Modulus of Elasticity 


Rockwell Hardness 
("B’ — 1g-—100 Kg.) 


in.) 


“Melting Point (deg. 
Cent.) 


Electrical Conductivity 
(per cent of copper) 


Thermal Conductivity 
(C. G. S. units) 
CAN BE READILY: 
Cold Worked 

Hot Forged 

| Cast 
Stamped 

Machined 

Arc Welded 
Resistance Welded 
Riveted 

Soldered 


Electroplated 





Sheets, Strip 
Rods 


Bars 

Tubes 

Casting Ingots 

Cold Headed Forms 
Extruded Shapes 
Finished Machine Parts 
Hot Pressed Parts 
Wire 

Brazing & Welding 
Rods & Wire 


IS PARTICULARLY 
SUITABLE FOR: 


Resistance to Corrosion 


Continued Resistance 
to High Heat 


Continued Resistance 
to Vibration Fatigue 


Continued Resistance 
to Spark Erosion 


Resistance to Wear 


Finished Surface 
Appearance 


Screw Machine Parts 
Springs 
Bearings _ 


| 70| | | ~|~| Sheet (S); Rod (R); Tube (T) 


_ (Ibs. per sq. in. x 10°) | 


Density (lbs. per cu. | 


IS AVAILABLE IN: 
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Yellow Brass 
“! 37%-24% Zinc 


Muntz Metal 
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41%-38% Zinc 
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Copper-Beryllium 
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Explanation: Because the “Working properties’ and ‘Suitability’ of these various alloys are relative and vary widely, no unequivocal ‘yes’ (y ) or ‘ 
given in each case. These designations should be considered as indicative rather than final. 


Notes: 4. Particularly to liquid metals. 
licensees only. d. For current carrying bearings 


e. Clear lacquer or varnish protective coating desirable 
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Copper-Chromium 
Copper-Nickel- 
Cadmium-Silicon 
Copper-Cadmium 
Copper-Zirconium 


Copper 
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c. Available to 
f. Suitable although not ordinarily used for appearance alone. 


b. With lead. 
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strength. Phosphor bronze has also a high tensile 
strength with a somewhat lower modulus of elasticity. 
In hardness they all range somewhat above the brasses. 

One of the difficulties inherent in spring metals 1s 
that they are apt to be difficult to form into the various 
shapes required. The copper-nickel-aluminum and 
copper beryllium alloys are susceptible to hardening by 
precipitation after they have been formed in a ductile 
state. All three are highly resistant to vibration fatigue 
and corrosion making them particularly suitable for 
severe duty. Phosphor bronze makes a suitable spring 
material where frequent reversal of stresses occurs and 
also for current conduction where arcing is liable to 
result from wiping action. 

Taking an entirely different type of part, a screw or 
bolt, and a new set of conditions are imposed. For 
large numbers of product applications brass screws, 
washers, nuts, etc., are entirely satisfactory and usually 
stand up well for the life of the product. If conditions 
of stress, corrosion and vibration are severe the choice 
might be a phosphor bronze, a copper nickel, a copper 
beryllium, a copper-silicon-manganese or copper-silicon- 
tin alloy. 

But let us review the many copper base alloys and 
copper itself from the standpoint of the five qualities 
already mentioned: electrical conductivity, thermal con- 
ductivity, resistance to corrosion, ease of fabrication 
and appearance together with any special properties 
which they may possess. 

Electrical Conductivity. Where electrical con- 
ductivity is required in high degree copper is generally 
called for. There are several commercial kinds which 
may be chosen of which the electrolytic type is most 
widely used. It is malleable and ductile, can be cold 
worked and has excellent hot working properties. This 
ease of working plus high thermal conductivity makes 
it useful where high tensile strength, elasticity and hard- 
ness are not called for as essential requirements. 

A copper containing a 
small amount of silver called A 
Lake copper is commonly 
used for commutators. It 
has excellent conductivity 
and resists softening at tem- 
peratures which range from 
500 to 700 deg. F. 


DHOSPHOR Bronze. A. High 

tensile strength, elasticity and 
good corrosion resistance make 
this material widely useful as for 
various types of spring contacts. 
B. In delicate assemblies such as 
these microphone parts it lends 
itself to precision fabrication. | 
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RASS. 
the shape of 

forgings it can be 

held to close di- 

mensions, provides < Pe 

compact and uni- PY i 

form structure. B. ; 

For small threaded ; r 

or spring parts it is 

an economical ma- 





A. In 


terial. 





When high electrical and thermal properties are de- 
sired without the presence of oxygen or residual de- 
oxidant an oxygen free copper is available in many 
forms which find frequent use. 

If high electrical conductivity and high tensile strength 
combined with resistance to arcing erosion and high 
heat are needed a copper chromium or copper aluminum 
alloy is suitable. This has an electrical conduction 
equal to 80-85 per cent of copper. When used as 
electrodes for resistance and are welding it has ex- 
hibited much greater service life than copper electrodes. 

Perhaps the current carrying member must be a 
spring requiring superior elasticity. A copper-cobalt- 
silicon-beryllium alloy can do that job. Also because of 
its high degree of hardness, high annealing temperature, 
wear and arc erosion resistance it is especially suitable 
for spot welding electrodes or wheels for welding stain- 
less steel. 

Where current carrying capacity combined with ex- 
cellent wear or fatigue resistance is needed such as in 
fuse clips, vibrator arms, contact brushes, appliance plug 
clips, ete., a copper-beryllium-cobalt-silicon alloy meets 
these requirements very suitably. 

An economical material which combines good heat 
and corrosion resistance with high strength and an elec- 
trical conductivity of about 40 to 45 per cent of copper 
is a copper-nickel-cadmium-silicon alloy. It finds useful 
application in the fabrication of contact clips and springs, 
carbon holders in arc lamps, resistance welding elec- 
trodes in stainless steel, bronze welding electrodes, ete. 

Another long life welding material is a copper tungs- 
ten alloy which is suitable for flush, butt projection and 
cross-wire welding, electroforging, electric brazing, elec- 
trical upsetting and spot welding dissimilar metals- 
especially those of a non-ferrous type. 

By adding zinc to copper various brasses are formed 
with lower current conductivity but improved tensile 
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OPPER-NICKEL-IRON. 
A. Resistance to cor- 
rosion and to vibration 
fatigue and lack of distor- 
tion under heavy duty make 
it a logical choice for high 
speed contact arms. Con- 
tact springs are of hardened 
beryllium copper. B. These 
name plates remain clearly 
legible and attractive after 
long exposure to heat or 
corrosive atmospheres. C. 
Terminal straps of this alloy 
stay tight under stress of 
heating and cooling. 


A 


strength and ductility. Thus, we have the commercial 
brasses with a current carrying capacity of 28 to 37 
per cent of copper, the yellow brasses with a relative 
current carrying capacity of 26 to 30 per cent and muntz 
metals with a relative current carrying capacity of 29 
per cent. These are economical metals with a wide 
scope of application and do offer thus ability to con- 
duct current which often provides added utility to their 
more generally useful properties. 

Thermal Conductivity. Next to silver, copper has 
the highest thermal conductivity of the metals. Thus, 
where it is practicable from other standpoints it has an 
excellent application for conducting useful heat to a 
designated working area or unwanted heat away from 
a confining space. It may, for example, be utilized as 
a thermal guard in a flat iron above the heating element 
to prevent the escape of heat to the cover while conduct- 
ing it to the sole plate. Or it finds an excellent use in 
the fabrication of the tubes and fins of a refrigeration 
evaporator unit. Wherever resistance elements are to 
be submerged in water for heating copper makes an 
effective protective case with some insulating material, 
of course, between it and the current carrying wire. 

Just as with electrical conductivity the addition of 
other elements to copper severely reduces its thermal 
conductivity but even so these copper alloys compare 
most favorably with other metals. Thus, some of the 
brasses have relatively good heat conductivity as well 
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ERYLLIUM COPPER. A. Because of extreme hard- 

ness and high tensile strength this alloy makes an 

excellent spring material. B. Circuit breaker parts, 

springs, clips and stampings from a slightly different 

beryllium alloy containing cobalt. High electrical 
conductivity is featured 






















as phosphor bronze, beryllium copper and some of the 
welding electrode alloys such as copper cadmium, copper 
chromium, copper zirconium. In each case the ability 
to conduct heat seems to depend to a large degree on 
the amount of copper in the alloy. 

A somewhat different application, that of heat source, 
is found for a 55 per cent copper—45 per cent nickel 
alloy. This is used as an element in heating pads, for 
example where the temperature of the element does not 
rise above 800 deg. F. 

A copper-cobalt-silicon-beryllium alloy has the re- 
markably high thermal conductivity of 54 per cent of 
copper combined with high tensile strength and hard- 
ness which are retained at temperatures as high as 800 
deg. F. Its high heat conductivity makes it particularly 
useful for heavily loaded bearings where scoring would 
otherwise occur. 

A copper-nickel-cadmium alloy has high thermal 
conductivity combined with ability to retain its hard- 
ness in soldering operations up to 1200 deg. F. 

Resistance To Corrosion. Copper in commercial 
forms is highly resistant to atmospheric and other forms 
of corrosion although it is attacked by many common 
acids, ammonia and sulphur compounds. Two inter- 
esting and widely used corrosion resistant alloys contain 
copper-nickel-iron and copper-nickel-aluminum respec- 
tively. These alloys are resistant to most acids, alkalies, 
salts, organic substances, food products and atmospheric 
conditions throughout a wide temperature range. Cor- 
roding materials against which they are not resistant 
include highly oxidizing acids, ferric salts, stannic and 
mercuric salts in acid solutions, sulphur bearing gases of 
combustion above 700 deg. F., and molten metals such 
as lead, tin, zinc and aluminum. Thus the copper-nickel- 
iron alloy finds suitable application for terminal bolts, 
nuts, connectors, etc., which are subjected to tempera- 
tures that would result in serious oxidation of copper. 

The copper-nickel-aluminum alloy has the advantage 
of permitting forming in a soft condition and subse- 
quent heat treatment to develop strength and hardness 
comparable to that in certain alloy steels. 

Phosphor bronze (copper-tin-phosphor) exhibits a 
strong resistance to corrosion from exposure to various 
atmospheric conditions, dampness, salt and acid waters. 

In wire form it is tough and resilient finding wide use 
in spring construction. When lead is introduced into 
the alloy it remains in free form and aids in free cutting 
permitting the production of machine parts which are 
resistant to various types of corrosion. 
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Of the brasses, commercial brass has the best cor- 
rosion resistance, largely due to its high copper content. 
Red brass has a better corrosion resistance to all water 
than copper, however, and has been used satisfactorily 
at high temperatures where higher zine alloys fail. 
Widely adopted for use in tank fabrication for elec- 
tric water heaters is a copper silicon manganese alloy 
which combines corrosion resistance with high strength. 
Copper-silicon-tin is useful in oil burner nozzles 
where high heat increases susceptibility to corrosion. 
Ease Of Fabrication is often a determining char- 
acteristic in the selection of a structural material, par- 
ticularly where fabricating is an important cost element 
in the product. Copper and many of the copper base 
alloys possess this advantage to a high degree. 
Copper in electrolytic form is an excellent hot work- 
ing material and can be cold worked without difficulty. 


OPPER - NICKEL - ALU- 
MINUM. Prevention 

of sticking or hot spots in 
corrosive atmospheres is 
accomplished by using con- 
tact brushes of this alloy. 





It combines a high degree of malleability and ductility 
with toughness and medium tensile strengths. When 
phosphorized copper is tougher and can be welded more 
easily. Expanding or flaring it does not readily cause 
rupture. 

For stamped, drawn or spun parts the brasses have 
an excellent combination of properties to offer. Thus 
they are both ductile and malleable and these properties 
often serve to keep the number of finishing operations 
required down to a minimum. Hardening due to work- 
ing the metal takes place at a relatively slow rate so 
that annealing operations are infrequent or in many 
instances unnecessary. 

Commercial brass is not readily machined but as 
may be noted from the table, the other brasses when 
leaded (which reduces ductility somewhat) are prac- 
ticable for machine working. Neither yellow brass nor 
muntz metal can be readily arc welded and the latter 
is not suitable of resistance welding. Both, however, 
can be readily handled by oxy-acetylene welding. Muntz 
metal is the least suitable of the four brass types shown 
in the table for cold working but offer excellent hot 
working properties. Brass is usually hardened by cold 
working or reduction in thickness of the metal. 

When annealed, phosphor bronze can be drawn, 
stamped, spun and cold forged. In leaded form it can 
be machined almost as readily as free cutting brass. 
As with brass, however, the addition of lead tends to 
reduce both ductility and malleability. 

Beryllium copper is customarily supplied in a paritally 
cold worked condition which permits blanking of intri- 
cate parts with a minimum possibility of fracture. By 
selection of the proper time and temperature for heat 
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treatment as prescribed by the supplier, any degree of 





BRASS can be subjected to a large number of rereti- 

tive operations as in fabricating this Aashlight case 

which went through thirty-three separate workings 
before the final form was obtained. 


hardness up to about 42 Rockwell “C” is obtainable. 
One particular use to which this treatment lends itself 
is the formation of springs in relatively soft temper 
followed by heat treatment to obtain the exact shape 
and deflection which makes possible a high degree of 
uniformity in the product. This alloy can be readily 
soft soldered but not welded. 

Copper-nickel-zine alloys, or the nickel silvers, are 
easily workable and lend themselves readily to hard 
and soft soldering, are and resistance welding. They 
are available in tempers ranging from dead soft for 
deep drawing and spinning operations to extreme spring 
hardness. 

Copper-silicon-manganese and copper-silicon-tin alloys 
lend themselves readily to casting. The resulting metal 
structure is dense and close grained with no need for 
deoxoding or hardening agents. In leaded form copper- 
silicon-manganese can be machined at about 60 per cent 
of the rate possible for yellow brass. Copper-silicon-tin 
can also be machined satisfactorily. They can be welded 
by all standard commercial methods. 

Silicon-aluminum-bronze is essentially a hot working 
alloy and can be readily forged. Because of its extreme 
hardness, however, it is not suitable for operations re- 

(Continued on p. 80) 


OLID and cored bronze rods are available for 
the fabrication of bushings and sleeve bearings. 
Phosphor bronze is widely used for bearing purposes 











Progressinthedevelopmentofelectrically-energized 
products rests largely upon the cumulative efforts of 
many organizations. New motors, new controls, 
new relays. Better materials and finishes. Improved 
speed reduction units. Contacts for better service. 
Upon such things, carefully selected for designing- 
in the final product does improvement for better 
sales appeal and greater user satisfaction depend. 
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THERMOSTATIC STARTER 


Manual starter provides con- 
trol and overload protection 
for ac. or dc. motors of 1 hp. 
or less through thermostatic 
action. Furnished in single and 
double pole, for flush or sur- 
face mounting, and provides 
quick make and break of its 
silver contacts. Trumbull Elec- 
tric Mfg. Co., Plainville, Conn. 





FURNACE CONTROLS 


Small and compact, these 
accurate temperature con- 
trolling devices have a sim- 
plified differential adjust- 
ment placed underneath 
the cover to avoid tamper- 
ing, visible scales and ex- 
ternal adjustments, bi-metal 
actuation and are attractive- 
by styled. Minneapolis- 
Honeywell Regulator Co 
Minneapolis, Minn 








GENERAL PURPOSE MOTOR 


High starting torque enables this unit to start loads 
amounting to as much as 2'% times the running or 
operating load. Available in 14 and \% hp. ratings, 
the motor will operate grinding wheels, lathes, 
drills and saws, washing machine and home appli- 
ance units. Can be used for coupled drive, or 
grinding wheel can be mounted directly. Westing- 
house Electric & Mfg. Co., East Pittsburgh, Pa. 


REMOTE SPEED INDICATOR 


Provides accurate andsimple 
means of selecting the oper- 
ating speed of this variable 
speed motor unit from a re- 
mote point. Consists of a 
meter as an indicator mount- 
ed in a box with push 
button for controlling the 
electric pilot motor that 
changes the speed. U. S. 
Electrical Motors, Inc., 200 
E. Slauson Ave., Los An- 
geles, Cal. 


TANDEM ASSEMBLIES 


Two, three, four or more power tap switches, 





































VIBRATOR INVERTER 


Applicable to fuores- 
cent lighting, neon signs, 
television receivers and 
police radio, this new 
vibrator inverter for con- 
verting dc. to ac. differs 
from previous types by 
eliminating arcing when 
its contacts seperate. 
Thus, it has a longer life 
expectancy and is cap- 
able of producing more 
power. General Elec- 
tric Co., Schenectady, 
N.Y. 
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coupled together by special extended shafts, are 
mounted on these tandem units which are used to 
switch both sides of a single-phase line or to 
switch all phases of a three-phase line; to provide 
simultaneous control of separate circuits; and for 
other applications. Ohmite Mfg. Co., 4806 
Flournoy St., Chicago, Ill. 
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WINDING YOKE 


Winds any type of armature 
with a shaft from 9 to 19 in. 
long. Wires are guided into 
slot by hand, enabling the user 
to wind armatures in either a 



































lathe or coil winding machine. CERAMIC HEATING UNIT 

Insures neat and fast winding. 

Made with a suitable base for With resistance wire encased in ceramic material 
mounting on the face plate of and cast directly into the metal providing maximum 
any lathe or turning device, heat distribution, this automatically controlled heat- 
Ideal Commutator Dresser Co., ing unit is available in all wattages suitable for 
1008 Park Ave., Sycamore, Ill. stoves and ranges. Because of the plain surface 


maximum speed is assured with minimum power 
consumption. Ceram-l-Cast Corp., Plainfield, N. J. 





















TEMPERATURE CONTROL 


Of the metal expansion type, 
this low cost automatic temper- 
ature control for hot water 
heaters, ovens, limit switches, 





nple etc. is accurate, sensitive, de- 
per- pendable, sturdily constructed, 
able adjustable. It is dust and vibra- 
2 re- tion proof, equipped with a 
of a snap-action switch and can be 
unt- used for either normally open, 
push closed or three wire connec- 
the tions as supp'ied. D. & M. 
that Mfg. Co., 51 Lincoln Ave., 
ae Midland Park, N. J. 
An. BERYLLIUM COPPER SPRINGS 
New production and heat treating methods now 
make it possible to supply strong, corrosion resist- HEATER MOTOR 
ing, high endurance beryllium copper coil springs Built in sizes ranging from 1/100 to 1/20 hp., with 
in production quantities to close tolerances on efficiencies from 35 to 47 per cent, this unit wound 
length, diameter and deflection rate. Instrument for either 6 or 12 volt dc. operation is suitable for 
Specialties Co., Inc., Little Falls, N. J. all types of automobile heater work as well as other 


uses where a sturdy, quiet, constant duty motor is 
required. Sealed bearing retainers and efficient oil 
slingers prevent loss of lubricant. Delco Appli- 
ance Div., General Motors Sales Corp., Rochester, 
N. ¥ 

TOGGLE SWITCH 
MOUNTING NUT 
Six spring steel prongs 
of this improved nut 
maintain a constant 
spring pressure between 
the switch thread and 
the mounting panel, thus 
holding the assembly 
tight regardless of the 
shrinkage or compres- 
sion of the panel or 
contraction due to 
changes in temperature. 
Palnut Co., Inc., Irving- 
ton, N. J. 
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Each month upon these pages the editors pre- 

sent their quick, illustrated review of what is 

new that electrically-energized products may 

be made better. Based, of course, upon 

those component parts that may be designed 
in the complete product assembly. 


FELT SEAL BEARING 


Double felt seal ap- 
plied to single row 
width bearings retains 
bearing lubricant and 
excludes any dust or 
dirt, yet sealing action 
is so light that the 
friction drag has been 
greatly reduced mak- 
ing the bearing suit- 
able over a_ great 
range of speeds. SKF 
Industries, Inc., Front 
St. & Erie Ave., Phila- 
delphia, Pa 


STUD-TYPE ATTENUATOR 


Low noise control to the level of 150 
D.B. with 30-step attenuation is pro- 
vided by this new stud type attenu- 
ator which utilizes a spiral clock- 
spring connector in each arm of the | | 
bridged ‘‘T’’. Two series pressure 
contacts are eliminated. International 
Resistance Co., 401 N. Broad St., 
Philadelphia, Pa. 


SPEED REDUCER 


Designed for heavy duty service, this 
speed reducer effects savings in size and 
weight due to the use of the worm gear- 
ing type of drive with its larger load 
capacity. Quiet in operation, it possesses 
high efficiency and long life characteris- 
tics. Available in models with a wide 
selection of standard ratios. Michigan 
Tool Co., 7171 E. McNichols Rd., De- 
troit, Mich. 





GEAR MOTOR 


Protects driven equipment, such as 
agitators, conveyors, mixers, etc. from 
damage caused by overloading. The 
motor is shut off automatically and 
instantly when the load exceeds a 
predetermined value. Can be sup- 
plied for horizontal or vertical drives 
in all hp. sizes and ratios for industrial 
use. Philadelphia Gear Works, G St. 
below Erie Ave., Philadelphia, Pa. 


MOTORIZED SPEED REDUCE R 


Available in five output speeds and with either 14 
or 34 hp. motor, this complete motorized reduction 
unit utilizing the straight-in-line design is suitable 
wherever a high speed motor cannot be used, such 
as on rotary washers, agitators, conveyors, travel 
ovens, stokers, etc. Double reduction drive per- 
mits the unit to be disassembled, if necessary, into 
three unit parts. 











Boston Gear Works, Inc.., North 
Quincy, Mass. 


MIDGET ELECTROLYTICS 


Added to the line of dual-section 
midget metal-can electrolytics, suit- 
able for many applications, are the 
8-8 and 8-16 mfd. 450 volts; 8-8, 
8-16 and 16-16 mfd. 200 volts; 
90-20 mfd. 150 volts; and 10-10 mfd. 
25 volts. Aerovox Corp., New Bed- 
ford, Mass. 





AUTOTRANS- 
FORMER 


Small units designed 
primarily for light 
flicker reduction 
have uniformly low 
impedance __charac- 
teristics. Can also be 
used for serving 
electric tools, appli- 
ances and lights re- 
quiring 120 volts 
from a 240 volt 
supply line or vice 
versa. A\llis-Chalm- 
ers Mfg. Co., Mil- 
waukee, Wis. 
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TRANSFORMER 
High-silicon, low-loss 
steel cores, assembled 
with machine wound, 
vacuum impregnated, 
hand finished coils are 
completely sealed in a 
compound that is un- 
affected by room tem- 
peratures, moisture or 
cold. Designed particu- 
larly for applications 
that require unvarying 
operating characteristics 
under continuous per- 
formance. Acme Elec- 
tric & Mfg. Co., 35 
Water St., Cuba, N. Y. 


STOKER TIMER 


Incorporates a sturdily constructed 
slow-speedtemperaturecontrolled 
motor which is quiet in operation 
as there are no gears. Requires no 
lubrication as it has only one rota- 
ting member turning at the rate of 
one r.p.h. Equipped with sealed 
mercury contact switch. Mercoid 
Corp., 4201 Belmont Ave., 
Chicago, Ill. 





BEARING CARTRIDGE 


Rubber cartridge bearing unit for 
all standard shaft diameters from 
34 to 1-7/16 in. can be easily 
installed without locknuts, sleeves 
or adapters and without perform- 
ing machining operations. Resili- 
ent housing insulates bearing. 
Fafnir Bearing Co., New Britain, 
Conn. 
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POWER UNIT 


For two-way transmitters and public 
address systems, these heavy duty 
power supply units are designed to 
deliver as high as 400 volts at 200 ma. 
from the various dc. voltages, as well 
as 110 volt ac., 60 cycles. Equipped 
with terminals for stand-by switch. 
Electronic Laboratories, Inc., 122 W. 
New York St., Indianapolis, Ind. 





AND THERE ARE ALSO — 


QUICK-BAKE SYNTHETIC ENAMELS es- 
pecially suitable for use on all metal products 
subjected to severe service, such as washing 
machines, refrigerators, kitchen cabinets. 
Finishing time is cut down thus enabling 
manufacturers to speed up production. They 
dry out of dust rapidly and bake in a few 
minutes to durable finish, resistant to marring, 
moisture, and the action of ordinary house- 
hold chemicals. Cover well in one spray 
coat or can be used overa primer. Furnished 
in all plain colors and also in colors with 
metallic lustres. Maas & Waldstein Co., 
438 Riverside Ave., Newark, N. J. 


GLASS INSULATED CABLE for neon signs 
features small size, great flexibility, long 
service life and ease of installation. The 
braid of glass fibers used in this cable is non- 
hygroscopic and does not char with age, thus 
increasing the life of the corona and heat 
resisting seal and special rubber insulating 
compound. Belden Mfg. Co., 4633 W. 
Van Buren St., Chicago, Ill. 


MEDIUM HIGH CARBON ELECTRODE 
is designed for building worn steel parts up 
to size before applying harder facing alloys 
and for surfaces which require more resist- 
ance to deformation and wear than low car- 
bon steel but must still be machineable. 
Dipped coating stabilizes the arc and permits 
the deposition of a tough, dense medium 
carbon steel. When deposited on straight 
carbon steel and allowed to cool naturally, 
hardness of the deposit will be approxi- 
mately 20-35 Rockwell C. Exact hardness 
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FLANGE UNIT 


Self-contained ball bearing is 
mounted in a rigid, one piece 
housing which has proper dis- 
tribution of metal to give per- 
tect balance and minimize 
strains. Bearing is efectively 
sealed against all foreign ma- 
terial and retains lubricant. 
Stephens-Adamson Mfg. Co., 
Aurora, Ill. 


will depend on the rate of cooling and the 
analysis of the steel on which it is deposited. 
Lincoln Electric Co., 12818 Coit Rd., 
Cleveland, Ohio. 


RUBBER MOLDING PROCESS for produc- 
ing white metal castings of smooth texture, 
without blow-holes, on a production basis 
replaces more expensive molding processes 
Models may be of any metal and do not 
require drafting; undercut items may be 
readily produced. From 1 to 72 pieces may 
be cast simultaneously in one mold depend- 
ing upon size. Permits rapid duplication of 
items in small setting-up space. Alrose 
Chemical Co., Providence, R. |. 


RESIN ADHESIVE forms a colorless, trans- 
parent joint insoluble after hardening and of 
unusual strength which can be used for 
cementing transparent and opaque plastics 
of all types as well as wood, fabric, paper, 
rubber, leather and felt to bases, etc. Need 
not be air dried; will harden in a sealed 
container. Also available in black and ivory 
which can be cast into shape in molds and 
will harden without heat or pressure into an 
infusible, insoluble, non-inflammable product 
capable of being machined. Marblette 
Corp., 37-21 Thirtieth St., Long Island 
City, N. Y. 


SELF-LOCKING NUTS can now be fur- 
nished in any metal and combination of style, 
size and thread system. They incorporate a 
resilient non-metallic collar which takes up 
all thread play, thus establishing a constant 
thread contact which holds the nut in posi- 
tion on the bolt regardless of vibration or 
wear of surrounding parts. Developed 
originally for pneumatic tools and other 
applications subject to heavy vibration, they 
are now widely used on mechanical equip- 
ment. Elastic Stop Nut Corp., 1015 Newark 
Ave., Elizabeth, N. J. 
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ENCH on which assembled flatirons are tested. 

Buttons seen in spaces in foreground contain 

thermocouples which are connected tothe pyrometer 

seen at top when the temperature of the sole plate 
of each iron is to be observed, 


ANUFACTURE of several forms of heating 

appliances is done on a large scale in the 

Rochester, N. Y., plant of the Samson-United 
Corporation. A major proportion of the parts required 
are produced by highly efficient methods within this 
plant. Others, such as castings and plastic moldings, 
for example, are purchased from outside sources, some 
of them being machined and finished for assembly into 
appliances. Large sections of the plant are given over 
to assembly operations which are doné ort a well ordered 
progressive basis, using conveyors of various types 
where they facilitate handling. 

Since it is not feasible in a brief article to outline 
the manufacturing operations of the plant as a whole, 
two typical examples of heater appliances have been 
selected and details are given of certain of the more 
important operations involved in their production. These 
items are the de luxe “Visumatic”’ flatiron and one model 
of stove among several types produced. These units 
have certain characteristics in common, one of the most 
important being the use of heating coils embedded in 
an insulating heat-conducting and heat-resisting cement 
mixture. In both appliances, the heating element is 
molded in recesses of nickel-iron castings which form, 
respectively, the sole plate of the flatiron and the flat- 
top cooking units of the stove. 

An important step in the production is the prepara- 
tion of the castings before applying the resistance wire 
and the refractory in which it is embedded. In flat-top 
stove units, only one face of which is exposed in the 
finished product, the chief machining operation is to 


grind the exposed face. The bottom face and exposed 
edges of the flatiron sole plates are also ground and 
polished. An accompanying illustration shows the 


machine used for grinding and polishing the flat face 
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With a wide variety of heating devices in 
its established line of products, Samson- 
United has learned important lessons about 
quality and economy control. Here are 
some high spots in electric iron and table 
stove assembly operations. 


Heating Devices 


In Large Scale 
Assembly 


of the sole plate. In this machine, the Castings aré 
placed in fixtures on a belt which then carries them suc- 
cessively under ten grinding and polishing wheels ar- 
ranged in the line shown. At the end of this machine, 
the castings issue with flat faces polished. Edges are 
polished in hand operations against grinding and 
polishing wheels in conventional fashion, after which 
the castings are cleaned and plated. 

Resistance wire for the heating elements of both 
irons and stoves are wound in close coils on mandrels 
and cut off to required length. Ends are then fastened 
to special soft steel terminal screws which have under 
the head a short shank of somewhat larger diameter 
than the threaded portion. In performing this opera- 
tion, the wire is first coiled tightly around the shank 
and a washer with a hole fitting the shank is placed 
above the wire. This is done with the terminal held in 
a die in a small press and, after the washer is in place, 
the press is tripped and a hollow punch descends, strik- 
ing the shank and heading it over the washer which is 
thus caused to grip the wire tightly and permanently 
between its lower face and the flat head of the terminal. 

Cement and other ingredients forming the mixture 
to be molded around the resistance coil are mixed in 


AMSON- 
United 
‘“Visumatic™’ 
flatiron as it ap- 
pears when 
completely as- 
sembled. 
Actual temper- 
ature of the 
sole plate is 
indicated by 
the disk seen 
through the 
opening in the 
name plate. 
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: The Skymail pouch, with National Fibre 
1 1S cap riveted to the rubber apron to which 
ly the inner canvas bag is attached, sus- 
1tly pended on the cross line, waiting for the 
nal. pnw 
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[in 
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ed 
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hen Seventy-six times a day this National 
y ee Fibre capped Skymail pouch is dropped 


40 feet from a 100 mile-an-hour travel- 
es ing plane. Plenty of proof that Nat- 
per- ional Fibre is tough. 
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@ Action! 

one mail pouch and con- 
tact is made with the 
pick-up pouch. 






Down comes 


NATIONAL VULCANIZED FIBRE 


Takes if on the Nose/ 


... Cutting Costs for All- American Aviation, Inc. 


Above is a picture of National Fibre 
being put to one of today’s toughest 
tests. A specially constructed U. S. 
Mail pouch weighing 30 pounds with 
contents, capped with National Fibre, is 
dropped 40 feet above the earth 
from a plane sweeping down at a 100 
mile-an-hour clip. This happens 76 times 
a day, six days a week, in Pennsylvania, 
Delaware, Ohio and West Virginia, the 
circuit of the new skymail “drop and 
pick-up” system operated by All-American 
Aviation, Inc. 


As a protective nose for the pouch, sev- 
eral materials were tried . .. and rejected. 
Steel dented. Wood chipped and splint- 
ered. Rubber, if made strong enough, was 
too heavy. Canvas would not streamline. 
Then National Fibre was tried ... and 
proved to be exactly the right material. 


These NATIONAL Products have a Cosf-Cuftting Application in your 
field. We can make it easy for you to select the right product and grade. 


ED FIBRE COMPANY 


It possessed the required qualities: 
lightness, ability to streamline but, most 
important — great impact strength. 


Since May 12th, these pouches have struck 
their National Fibre caps against the 
ground (impact equalling 11,200 foot 
pounds) thousands of times WITHOUT 
A SINGLE REPLACEMENT. 


There may be some place in your produc- 
tion set-up or the construction of your 
product that calls for an inexpensive, light, 
tough, oil-resistant material with high di- 
electric strength. This is where you can 
profitably use National Fibre. 


Tell us your problem. Our consulting 
technicians will gladly work with your 
engineers. A letter, call or wire will bring 
prompt action. There is no obligation, of 
course. 























































APPLYING the thermostatically 
controlled contact assembly 
to the recess provided in the sole 
plate (A). At the end of the con- 
tact spring can be seen the circular 
lava washer which bears against 
the bi-metal strip already fastened 
in the recess below it. In this 
operation, (B), assembled cord 
units are applied and the leads are 
connected to the screws which fit 
bushing molded in the plastic 
handle. Short leads connecting to 
the heating element terminals are 
attached by the same screws. In 
the recess at the front of the hood 
is the temperature recorder and 
behind it the serrated bushing for 
mounting indicator knob 


carefully measured quantities in a room provided for 
this purpose and equipped with mixers which insure 
thorough and uniform commingling. Just enough water 
is added to moisten the mixture (the amount being 
measured) and to avoid dust when the mixture is sub- 
sequently molded as described below. The water acts 
as a lubricant in the molding operation and is entirely 
evaporated in baking which follows molding. 

Molding is done under heavy pressure in a hydraulic 
press and is accomplished as follows: Castings, pre- 
pared as above indicated, are placed on a bench next to 
the press and are filled level with the prepared mix. At 
the same time, at a bench on the other side of the press, 
the resistance wire, wound in a helix, as already de- 
scribed and with terminals attached, is stretched to a 
measured length and is then placed on a form which con- 
stitutes the upper half of the mold. This form is pro- 
vided with a series of pins (arranged radially in the 
form used for stove units) so placed that the wire of 
the resistance coil is held in the desired position. Termi- 
nal pins of the coil are set in holes provided for them, 
leaving only the flat heads projecting. With the coil in 
place, the form is slid into a holder fastened to the upper 
platen of the press and the press is closed, forcing the 
coil into the mix and compressing the latter firmly 
around the coil and into the recesses of the casting 
which has been placed on the lower platen of the press. 


When the predetermined pressure is reached, the 


press is opened automatically, leaving the resistance 
wire embedded in the mix and at the required level in 
the recess provided in the casting. This level is such 





that the mix fills all space around and within the coil 
and insulates it on all sides except the top where it was 
in contact with the upper form of the mold. To cover 
this side and further compress the mix around the coil, 
the casting is removed from the press, filled level with 
additional mix and again placed in the press. Before 
the latter is closed, another upper half for the mold 
is slipped into the holder in the upper platen, this half 
being similar to that used before except that it has no 
pins and does not, of course, carry a coil. The press 
is again closed, compressing the mix and completely 
covering the heating coil which is now firmly embedded 
and in close contact at all points with the mix. The 
latter fills the recesses in the casting to the required level 
and makes firm thermal contact with the casting. Pro- 
cedure followed with flatiron sole plates is the same as 
that for the stove plate castings, but the forms used and 
the heating coil applied are, of course, those made to 
fit the sole plates. Terminal heads are embedded in 
correct position with threaded portion projecting. 
3efore castings prepared as above can be used, it is 
necessary, of course, to bake them to drive off moisture 
and harden the cement mix. In the cast of stove plates, 
these units are first baked at a moderate temperature 
to dry the mix and then are fired at high temperature 
to insure final hardening. In the case of flatiron sole 
plates, which are produced in larger quantities, baking is 
done on the conveyor shown in one illustration. Bars 
carrying the sole plates are equipped with mercury wells 
into which the heating element terminals dip when the 
sole plate is put on the conveyor in inverted position. 
The wells, in turn, are connected to bus bars from which 
current passes to the heating elements, these being 
heated to half normal temperature during traverse 
across the top of the slow moving conveyor and to full 
heat (higher voltage applied) during the return tra- 
verse. The speed of the conveyor is so adjusted that, 
by the time the sole plates reach the unloading station, 
the cement mix is fully baked and hardened. The 


(5RINDING and polishing of sole plates for flatirons 

is done automatically on this machine. Plates are 
loaded in jigs which are attached to the belt conveyor 
and carry the plates in succession under ten wheels 
which produce a finish ready for plating. 
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Increase Product Salability 





with Versatile Bakelite Plasties 


' Coldspot Refrigerators have control 
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panels, meat-saver fronts and decorative 
trim of translucent Bakelite Polystyrene. 
The Cardinal Corp., molder. 


woe your most pressing need is finer styling 
or improved performance in your electrical 









= products, you will find a wide selection of Bakelite 
materials that furnish both of these important sales 
assets! Because of their unique combination of useful 
properties and the facility with which they may be 
fabricated, these versatile materials adapt themselves 
to countless manufacturing requirements. 
For example, consider the contribution of Bakelite 
1 Plastics to increased salability in the following cases: 
O} 
‘aS Coldspot Refrigerator control panels, decorative trim and 
er “meat-saver” fronts are improved in appearance and dura- 
i] bility, and fortified to resist temperatures from —30° to 140° 
th F., by fabrication from translucent Bakelite Polystyrene. 
re “Mu-Switch” cases owe their colorful transparency and elec- 
Id trical safety to Bakelite Molded. 
alt Pennwood clock cases are decorative, resistant to abuse, 
no and economical to produce from rich brown Bakelite Molded. 
*SS . ‘ , ‘ 
i Delta Safetylite lenses made from transparent phenolic 
me Bakelite Molded combine transparency, toughness and self- 
ed contained color. 
he mm . . . . 
vel rhus four products, different in kind and purpose, are 
hes made more serviceable and salable through use of 
as suitable Bakelite plastics. 
nd Your products, too, may acquire comparable style 
to and functional advantages from Bakelite plastics that 
In will substantially assist sales. Write for Portfolio 25 
of useful reference booklets describing many of the 
- more-than-2,000 Bakelite plastics now available. 
ire 
es BAKELITE CORPORATION, 247 Park Avenue, New York 
Chicago: 43 East Ohio Street 
ire 
BAKELITE CORPORATION OF CANADA, LTD., 163 Dufferin Street, Toronto 
Ire West Coast Electrical Specialty Co.. Ine., San Francisco, Los Angeles, Seattle 
le 
. | E 
irs & 
IIs cams cneans eae coeur 00 Seecenmenbecane teantegeaeunenet 
he . an . . ' : : 
LAS ‘ cA DOUARTERS Consult Bakelite Headquarters / 
PLASTICS HE 
yn. . ‘ 
| for Plasties 
ich 
ng ' ae Yee More than 2,000 Bakelite plastics are 
ta a * now available at this single, central 
SE source. There are phenolic, urea, cel- 
ull lulose-acetate and polystyrene mate- | 
oe rials . . . opaque, translucent and § 
“ transparent materials in a color range 
that rivals the rainbow! Here are § 
yn, . a 
| some of the many types: 4 
he 


INSULATING VARNISHES 
LAMINATED STOCK SPECIAL CEMENTS 





Mu-Switches are attractively housed Pennwood Electric Clock housed Delta Bicyele Safetylites with red CAST RESINOIDS MOLDING MATERIALS 
in transparent and opaque Bakelite in durable, lustrous, washable case and green lenses formed from trans- . . : : . TNC > — 
3 : ; 5 CALENDERING AND COATING MATERIALS 
molding material. William M. of brown Bakelite Molded. Bridge- parent Phenolic Bekelite Molded. ; 
Gulliksen, molder. port Molded Products, molder. Owens-Illinois Glass Co., molder. ¢ a 









VISIT THE BAKELITE EXHIBIT, HALL OF INDUSTRIAL SCIENCE, NEW YORK WORLD’S FAIR 1939 
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AFTER the heating coils are in place, embedded in 
the cement mix, the sole plates are placed in this 















































plates are then set in racks to cool, after which they 
are ready for transfer to benches on the main assembly 
line for this product. From here they move forward 
step-by-step through the various stages of assembly. 

Other parts of the flatiron, which include a stamped, 
drawn and plated hood; several other stamped parts, 
including those for the thermostat and other portions 
referred to later, are similarly delivered to the points 
required on assembly benches. Most of the latter are 
arranged in U-shape and are strung along a belt con- 
veyor on which partly or completely assembled units 
are advanced as required. Sub-assemblies are built up 
on the benches and, for the most part, are passed from 
station to station by hand. 

Assembly of the flatiron here referred to (which is 
only one of several models produced) starts with ap- 
plication of cooling fins to the hood on two machines 
which apply hollow rivets. The molded handle is then 
applied to this assembly with two screws at the rear 
and one at the front. At another station, a short tube 
forming a heat indicator well is inserted in a recess in 
the soleplate casting, using a light arbor press. A bi- 
metal strip is then fastened by two screws against the 
bottom of the recess for the thermostat, and two studs, 
to subsequently fasten the hood in place, are applied. 
A lava bushing is assembled to two short wires which 
then are connected to terminals of the heating unit. 

At another station there is built up a contact as- 
sembly which includes (a) two leaves (one of which is 
a stainless steel spring) containing contacts which are 
opened when the bi-metal strip becomes hot enough; 
(b) two bars to which are riveted flexible beaded leads 
later joined to heating element terminals; (c) a Z- 
shaped spring of stainless steel; and (d) a conical rol- 
ler arranged to turn about the shank of a screw. These 
units are separated as required by mica insulators and 
are fastened together by screws which hold the parts in 
correct relative position and clamp them to the upper 
leg of the Z-shaped spring. One of the illustrations 
shows this sub-assembly in place in one soleplate and 
being assembled to another by two screws which fasten 
the lower leg of the Z-spring to the sole plate. 

The outer end of the flat spring is bent over at right 


conveyor with provision for supplying current to the 
heating elements. The heat drys and bakes the cement 
so that it is hard and refractory when the sole plates 
return to the unloading station at the far end. 


angles and has riveted to it a lava washer which comes 
in contact with the bi-metal strip. When the latter 
becomes hot enough, it bends upward and, by pressing 
against the lava washer lifts the flat spring and opens 
the contact points. The center leg of the Z-spring 
acts as a flexible hinge for the contact assembly which 
is rocked as a unit by a cam bearing against the roller. 
This rocking moves the assembly toward or away from 
the bi-metal strip so that the latter contacts with the 
lava washer early or late, depending on the position of 
the cam and the temperature of the sole plate. The 
cam is staked to one end of a short shaft straddle 
mounted above the contacts and having at its upper 
end a serrated hub which engages with a mating serra- 
tion in an adjustable molded plastic indicator finger. 
When the latter is turned to its extreme right position, 
the fibre disk is lifted to its highest position, which cor- 
responds to that for the maximum sole plate or ironing 
temperature. Turning the indicator to the left, lowers 
the contact assembly so that the contacts open at a 
lower temperature. 

Assembly of the cam on its support involves staking 
the cam to the shaft and, adjusting a nut and locking 
a collar with two screws. This assembly is fastened to 
the sole plate by a pair of sleeve nuts threaded over 
studs previously applied to the sole plate. 

As will be seen in illustrations, some of the assembly 
operations are performed in wooden trays containing 
three sole plates and provided with handles which facili- 
tate moving the frames from station to station. Use 
of the trays also avoids scratching the sole plates and 
prevents unnecessary handling of the irons. 

When above mentioned sub-assemblies are fastened 
in place, the hood assembly is placed over the sole plate 
and is fastened by two screws. In so doing, the lava 
bushing and the leads it contains are passed through 
a hole cored through the molded handle into a recess 
in the latter where three molded-in brass bushings for 
terminal screws are located. Before this is done, how- 
ever, a cord assembly is made ready. This has a rub- 
ber attachment plug molded on one end. A rubber re- 
inforcement is slipped over the other end, a fibre strain 

(Continued on p. 82) 


DRESS in which closed type heater units are 

molded into a cement mix applied in moist 

powdered form on bench at left. At right is 

shown the upper portion of a mold with the 

heating coil in position. The molding embeds 

the coil in the mix placed in the recess of the 
casting. 
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the entire content of 
which is devoted to 
modern practice in 
design & engineering 
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electrically operated 
products, will be on 
your desk soon atter 


October 1st. 
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GEAR-MOTORS 


(Continued from p. 37) 


cupies comparatively little more space than a standard 
motor of corresponding horsepower rating and less 
space than would be required for a similarly rated motor 
without the gearing but constructed for the particular 
slow speed for which the gear-motor is used. 

The efficiency of the gearing of fractional sizes of 
gear-motors is somewhat low, running from 20 per cent 
in the very small, such as are frequently referred to 
as ‘flea power,” up to those of the nature of %4 hp. 
ratings. In the larger fractionals and in the integral 
ratings the efficiency is greatly better and in well- 
designed gear-motors of the larger sizes may attain as 
high as 95 to 98 per cent. These figures apply only 
to the internal gearing and not to the complete unit. 

In addition to the gear-motors which are supplied 
with general-purpose motors, they may also be obtained 
in the special forms of splash-proof, totally-enclosed, fan- 
cooled and explosion-proof designs. 

In the selection of a gear-motor it should be kept in 
mind that the gearing has no overload provision such as 
is inherent in motor windings. Thus, with a motor em- 
ployed for a varying load which is normally 7% hp., a 
10 hp. load may be carried for short periods without 
injury. If such a motor is equipped with integral gear- 
ing, the gearing itself should be designed for the maxi- 
mum 10 hp. load to provide against the overloads how- 
ever short and intermittent they may be. When such 
overloads are likely to occur, gear-motors may readily 
be obtained for a service factor of 1% or 2 (American 
Gear Manufacturers’ Association classification. )* 

* See, “When Products Need Non-motor Speeds,” ELECTRICAL 
MANUFACTURING, September, 1936. 





Gear-motors are made in both the fractional and the 
integral horsepower sizes. Fractional motors, designated 
by the National Electrical Manufacturers Association 
(Nema) standards as small power motors, include rat- 
ings from Moth to 34 hp. Gear-motors are also manu- 
factured for much smaller ratings and these may be 
designated as decimal power motors for convenience of 
reference although this term lacks the authority of stand- 
ardization. It seems, however, preferable to the terms 
‘flea power” and “midget” which are sometimes applied 
to motors of these low ratings. 

Gear-motors of the ratings here referred to as deci- 
mal sizes (below 0.05 hp.) are manufactured in a wide 
variety of designs having both spur and worm gearing 
combinations. They are employed where a slow and 
steady speed is required under conditions where but 
small expenditure of actual power is needed. 

The decimal ratings are provided for either direct or 
alternating current but a popular type is that which em- 
ploys a universal motor which may be operated at will 
on either type of current. The universal motor par- 
takes of the characteristics of the series-wound direct- 
current motor and its speed is therefore unstable, de- 
pending directly upon the load. However, for many 
of the applications the load is sufficiently constant, as 
in the case of display tables and similar devices, to make 
the use of this type of motor satisfactory. 

For application to certain devices where speed varia- 
tion would be objectionable the motors are equipped 
with a governor-control, incorporated into the frame, by 
which the speed is maintained within one-half of one per 
cent regardless of reasonable decreases in load or in- 
creases in voltage. Governor-controlled gear-motors are 


‘used for applications such as motion picture projectors, 


motion picture printing machines, voltage regulators, 
blueprinters, etc. Although these motors have uni- 
versal, or series windings, operation of governor-con- 
trolled motors on di- 
rect current is not 
recommended. Thus 


PROTECTED type of force ventilated it should be remem- 


dc. gear-motor (A) as specified for 


bered that every gear 








integration within the design of the wet 
end of a cylinder board machine. Uni- 
versal gear-motor (B) with governor 
control. By operation of the adjusting 
screw the output shaft speed may be 
brought to as low as 1 rpm. (C)—Ver- 
tical operation is no hindrance to 
effective gear-motor applications but 
soecial types are desirable. D—Typical 
decimal power gear-motor with spur 
gear reduction and two shaft extensions. 


motor has some limita- 
tions. 
(Continued on p. 76) 
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eneral Plate 


POWDALOY Gor) CONTACTS 


Solid or Laminated 


New Additions to General Plate’s 


Large Contact Family .. . 


Here are new General Plate Electrical Contacts that will 
solve some of your fussiest problems—contacts that are 
capable of handling higher currents without sticking or 
excessive wear. Made with powdered silver, sintered with 
other powders such as tungsten, molybdenum, nickel, 
graphite, etc., these various combinations are available 
in solid form or permanently bonded to a copper, steel 
or other alloy base. 

Added to the extensive line of General Plate Contacts, 
these new Powdaloy Contacts make it possible for Gen- 
eral Plate to give you still greater service in meeting 


your demands. They are available in whole covered or 


3 4 FOREST 


STREET, 






ATTLEBORO, 


inlaid strips, wire, buttons, rivets or in special designs 
according to your specifications. And because of General 
Plate’s precision rolled plating process they are of fine- 
grain structure, readily malleable and not brittle. 


Write for our complete data sheet giving full information. 


Also Available TRUFLEX THERMOSTATIC BIMETAL 


General Plate manufactures Truflex Thermostatic 
Bimetal in a complete list of combinations large enough 
to meet all requirements in temperature range, electri- 
cal resistance, size, shape and cost. Available in sheets, 
strips, coils or fabricated parts, this metal is consis- 


tently uniform and has the closest possible tolerances 


-results of General Plate’s high precision-manufac- 
turing process. 





General Plate Division 


of Metals & Controls Corporation 


Metals and Controls Corporation Divisions manufacture the following products: 
Laminated & solid precious metals, electrical contacts—Solid and rolled plated 


precious metals in all forms—Trufiex Thermostatic Bimetals. 


MASSACHUSETTS 
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MOTOR SPECIFICATIONS 


for designed-in power applications 


A monthly maintained data guide, detailing mechanical and electrical characteristics 


of available power units offered by ELECTRICAL MANUFACTURING advertisers. 








Alternating current motors are identified in the ‘‘Current’’ column, by the following key: 


SINGLE PHASE MOTORS 


2—Split-phase 


3—Resistance-start 
4—Reactor-start 
5—Capacitor-start 
6—Capacitor (condenser) 


7—Series 
8—Repulsion 


9—Compensated repulsion 
10—Repulsion-start induction 
11—Repulsion induction 





POLYPHASE INDUCTION MOTORS 
12—Squirrel Cage 
a—Normal torque, normal starting current. 
b—Normal torque, low starting current. 
c—High torque, low starting current. 
d—Hisgh slip. 
e—Low starting torque, normal starting current. 


f—Low starting torque, low starting current. 
13—W ound rotor (slip ring) 
14—High cycle 
15—Synchronous 
16—Shaded pole 


SPECIAL PURPOSE MOTORS 


17—Two-power motors 
18—Torque motors (reversing-duty cycle) 


VOLTAGE . . . Manufacturers furnish standard voltage motors (110-220, etc.) only, unless also indicated in “Low Voltage” column. 
MOUNTING . . . All manufacturers supply horizontally mounted motors only, unless also indicated as makers of vertically mounted ones. 


MOTOR 
MANUFACTURER 


For complete ad- 
dresses of com- 
panies listed refer 
to ‘“*Motors,”” in 
Classified Index 
sectionofthisissue 


Air-Way Electric 
Appliance Corp. 


Alliance Mfg. Co. 


Barber-Colman Co. 





Bodine Elec. Co. 


(Frames interchangeable) 





Crocker-Wheeler 
Elec. Mfg. Co. 


LOW VOLTAGE 


BEARINGS, 
LUBRICATION 





Totally enclosed 


xplosion-proof 


Pipe Ventilated 
| Vertical (See Note) 


High-apeed 


| Babbitt 





Bronze-sleeve 





Oil-less 
-cooled 


Waste 
| Wick 
Flange 


Integral (1 to 7%) 


| A. C. (See Key) 
Open or Skeleton 


M ulti-speed 


Adjustable 
Semi-enclosed 


Splash-proof 
| Bracket 


Miniature 


; Universal 
Roller 


| (See Note) 


| Fractional 
| Ball 


| Over 7% 
| Constant 
Reversing 


E 
Fan 
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| Cradle or Resilient 


; | Ring 
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Delco Appliance Div., 
G. M. Sales Corp. 





Delco Products Div., 
G. M. Corp. 


Dumore Co. 


(Two-power & reversing 


switches built-in) 





Electric Specialty Co. 


Fairbanks, Morse & Co. 
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(Continued on p. 74) 
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| Thermostat 
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| Centrifugal Switch _ 
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| Centrifugal Switch 


Neca eat esinana = 


WHERE PILOT-FAILURE 






means danger or doubt use... 





ly Watt, 115 Volts 


When you build pilot lamps into your equipment, why 
risk the doubts and dangers that can result from sudden 
failure of the pilot? After all, the protection the pilot 
lamp affords may be a vital link between the user and 
your reputation for building a safe, dependable product. 

Neon Glow Lamps have a useful life of 3,000 hours. 
Even more important, they do not “wink out” suddenly 
and leave equipment unprotected. A gradual loss of 
light output gives a warning of necessary replacement. 


Glow lamps have no filaments and are highly resis- 


G10 Bulb, Supplied in 1 Watt for 220 Volts 


tant to vibration and shock. They operate by cold- 
cathode electronic discharge, with the characteristic 
orange-red color of neon light sources. Energy con- 
sumption is negligible—from 1% to 3 watts. They are 
available in a range of sizes and types adaptable to 
every need. 

The complete line may be obtained from your lamp 
jobber or electrical wholesaler, or, for further details, 
write the General Electric Vapor Lamp Company, 887 
Adams Street, Hoboken, New Jersey. 





1/4, Watt, 115 Volts—T414 Bulb. 
Supplied with Candelabra 
Screw Base Only 


1 Watt, 115 Volts—G10 Bulb 


2 Watt, 115 Volts—S14 Bulb. 
Finish—Clear, Sprayed 
Red or Yellow 


3 Watt Bulb $14. Finish—Clear, 
Sprayed Red or Yellow 


GENERAL @ ELECTRIC 
VAPOR LAMP COMPANY 
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Wagner Elec. Corp. 


Star Elec. Motor Co. 
U. S. Electrical 
Victor Elec. Prods., Inc. ; 


MOTOR 
MANUFACTURER 


Motors, Inc. 
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Hansen Mfg. Co. 
Holtzer-Cabot Elec. Co. 
Janette Mfg. Co. 

(Wool yarn for bearings) 
Leland Electric Co. 
(Automatic stert switch on 
A. C.; reversing switch on 
Ohio Elec. Mfg. Co. 
Peerless Elec. Co. 


Master Elec. Co. 


(Two-power 
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| 'Centrifugal Switch 


.. IF YOUR PRODUCT MUST stand up! 


For two-fisted jobs that require the utmost in stamina, consider 
these fundamentals when designing-in motors. First—work- 
manship, second—materials, and third—the reputation of the 
manufacturer. Consider these three carefully . . . your cus- 
tomer does. 


Whatever you need—brake motors, motor generator sets, 
gear motors, AC or DC generators or special designs—you'll 
find Star superiority is offered at no extra cost. Write today 
for illustrated folder. 


STAR ELECTRIC MOTOR CO. 


Bloomfield, New Jersey 


CHICAGO, PHILAL ELFHIA, BOSTON, NEW YORK, PITTSBURGH, MEMPHIS 
CLEVELAND, NEW ORLEANS, BIRMINGHAM, HIGH POINT, ST. LOUIS 
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113. ASTOR STREET. NEWARK. N. J. 
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| the Accurate plant there is a battery 
of modern Four Slide machines turning 
out wire forms at the rate of thousands 
per hour. Some of these wire shapes are 
odd — some are extremely simple — but 
most all of them have important jobs to 
do. That's why they must be carefully de- 
signed—accurately made—and also eco- 
nomically produced. They are at Accurate! 


We invite you to TELL US when you 
need wire forms, springs, or small stamp- 
ings. Ask for quotations or to see an 
Accurate engineer. 


ACCURATE SPRING MFG. CO. 
Chicago, Ill. 


3817 W. Lake Street 


GEAR-MOTORS 


(Continued from p. 70) 


lor the operation of clocks, time control devices and 
similar applications where an exact speed is necessary, 
decimal motors of the synchronous type are available. 
Operating on 60-cycle service at 1800 rpm. these motors 
may have an output speed of either 1 or 4% rpm. 
When equipped with a 3600 rpm. motor the output 
speed is 1 rpm. 

Decimal gear-motors are also made with two shaft 
extensions which have output speeds of 1 and 4, or 
9 and 36 rpm., respectively and in applications where 
but one of the speeds is necessary one or the other of 
these extensions is cut off. 

Fractional sizes of gear-motors, including ratings of 
29 to 34 hp., are made with both spur and worm gear 
reductions but the latter is the most generally employed 


type. The motors of these combinations are provided 
for operation on either direct or alternating current the 
latter employing, except in special cases, single-phase 
motors which are usually of the split-phase or the 
shaded-pole type. They may also be of the universal 
type suited to operation on both forms of current. 

The integral horsepower gear-motors are usually of 
the general-purpose type for dc. or ac. service. De. 
motors may be either series, shunt or compound wound 
in accordance with the demands of the load. For alter- 
nating current either squirrel-cage or wound-rotor 
motors may be used. Further, in the case of squirrel- 
cage motors, they may be constructed for normal start- 
ing current and torque, low starting current and normal 
torque, high starting torque with low starting current, 
or high starting torque with high slip. The selection 
will of course depend upon the service for which the 
equipment is to be used. 

For many applications of gear-motors a single speed 
is satisfactory but there are frequent instances in which 
an adjustable speed is desirable as with the conventional 
motor. This is accomplished by either one of two meth- 
ods; electrical or mechanical. 

The first method involves simply the substitution of 
an adjustable-speed for the constant-speed motor as the 
actuating element of the unit. The majority of elec- 
trically adjustable speed gear-motors are simply multi- 
speed squirrel-cage motors provided with integral gear 





AN unusual combination of gear-motor and motor- 
generatorset. This has adc. output which furnishes 

the power for operating the electrical elements of a 

business machine while its mechanical system is driven 
through the extended worm-gear output shaft. 
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WILBUR B. DRIVER CO. 


NEWARK, NEW JERSEY 


Fe 


THE HOLTZER-CABOT ELECTRIC CO. 
125 Amory Street, BOSTON, MASS. 


Chicago, Ill.—6161 South State Street 











New York, N. ¥.—101 Park Avenue Philadelphia, Pa.—112 South 16th Street 
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F DELAY 





@ Especially designed for use on electrical ma- 
chines and equipment, this instantaneous recycling 
unit gives a delay interval ranging from a fraction 
of a second to several minutes. Because a great 
variety of timing efects are possible by different 
circuit combinations, manufacturers and designers 
everywhere specify more than just a 
relay. They specify AGASTAT! 
Write today for bulletin N-4, giving 
Complete information and technical 


' uae MNUeLS 
data; there is no obligation. eons 


| PVA UB ES 
RA WAU 


ELECTRICAL DIVISION 
Er aAN ala) NEW JERSEY 














AGASTAT 


heads and a speed range of 4 to 1 is attained by the 
use of an 1800/1200/900/600 rpm. multispeed motor. 
The motor employed, as relates to torque, may be of 
any one of the three types in which the multispeed 
motor is made, namely: constant horsepower, constant 
torque or variable torque, and the torque character- 
istics of the output shaft will correspond with those of 
the motor. Mechanically, these adjustable-speed gear- 
motors are the same as single-speed gear-motors since 
the speed adjustment is obtained by selective grouping 
of the motor poles by suitable speed-controlling appa- 
ratus. Wound-rotor motors with resistance speed con- 
trol may also be employed. 

Mechanical speed adjustment in gear-motors may be 
accomplished by the use of a constant-speed motor and 


| a nest of change gears which are incorporated into the 
| gear head in much the same manner as the reduction 





gears of the single-speed gear-motor. The speed chang- 
ing pinions, of which there are four in a typical design, 
are carried on a countershaft and are all permanently 
in mesh with four gears which are keyed to the output 
shaft. Each of the pinions on the countershaft is pro- 
vided with an internal expanding clutch. The counter- 
shaft is driven from the motor shaft by a single set of 
reducing gears. 

Inside of the countershaft, which is hollow in this 
instance, there is a forked spring, which is connected to 


| a speed-changing handle by a rack and pinion. The 
| flared end of the forked spring may thus be drawn be- 
| tween the ends of two tapered pins, one set being fur- 


nished for each of the pinions, whose purpose is to ex- 
pand the clutch segments on the selected pinion and 
thus cause it to drive its mating gear on the output 
shaft. Only one set of gears carries the load at any 
selected speed. 

Since no electrical change is made in the motor it- 
self, the horsepower delivered through the output shaft 
is constant throughout the speed range. This charac- 
teristic corresponds with the power requirements of 
most machine tools and similar machines in that it 
provides high torque at low speed and low torque at 
high speed. 

The reduction gears and speed-changing mechanism 
are contained in a totally enclosed, dirt-proof, oil-tight 
casing which is bolted to a flanged mounting bracket on 
the motor frame. The maximum range of speed ob- 
tained with this equipment is about 3.75 to 1 although 
smaller ranges may be obtained by suitable selection of 
the change gearing. 

Among those organizations active in the field of 
gear-motors and including those which co-operated in 
the development of basic facts or illustrations for this 
discussion are: Alliance Mfg., Louis Allis, Allis-Chalm- 
ers Mfg., Barber-Colman, Bodine Electric, Century 
Electric, Crocker-Wheeler Electric Mfg., Delco Prod. 
Div. of General Motors, Diehl Mfg., Dumore, Electric 
Motor, Electric Specialty, Fairbanks Morse, Falk, Gen- 


| eral Electric, Hansen Mfg., Haydon Mfg., Holtzer- 


Cabot Electric, Janette Mfg., Kendrick & Davis, Le- 
land Electric, Lima Armature Works, Master Electric, 


| Ohio Electric Mfg., Peerless Electric, Philadelphia Gear 


Works, Reliance Electric & Eng., Robbins & Myers, 
Signal Electric Mfg., Speedway Mfg., Star Electric 
Motor, U. S. Electric Motors, Wagner Electric and 
Westinghouse Electric & Mfg. companies. 
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. —a real interest in developing the part exactly 
his right for your job. 
| to Send your inquiries, take advantage of Hub- 
“he bard skill and years of experience making 





his. parts like these in all kinds of materials. 
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v NEW BULLETIN 

en- explains “Synchronized Coil Production”’ 
er- 

Le- — the winding method that increases output of 
ric, coils which do not require insulation between 
ear wire layers. Write for Bulletin 102. 
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he UNIVERSAL WINDING COMPANY 


and P. O. BOX 1605 PROVIDENCE, R. I. 
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30 months ago was the exception- 
ally fine brazing record made by 


SIL - FOS 


SIL-FOS brazed joints 


without a failure! 


. and these joints are important joints in the con- 
struction of General Electric transformers. Sil-Fos 
is used mainly to join taps to coil conductors and for 
connecting copper bars. It has made 6,000,000 
joints . . . every one proved reliable in service . . . 
and Sil-Fos has done more . . . every joint is high in 
electrical conductivity . . . and the cost per joint is 
low. Evidence like this explains why Sil-Fos is 
now being so widely used. It is solving problems 
in the manufacture of all kinds of electrical equip- 
ment, large and small, and on many other types of 
work wherever copper, brass or bronze must be 
reliably joined. 


PU SUT acs sic 


work. Write today for full information abour Sil-Fos 
and Bulletin No. 59E. We’ll be glad to cooperate on 
specific brazing problems if you'll send us full details. 


aL DG HARMAN 


82 Fulton St., nastagdbedincss:- N.Y. 





Ye Sosa fe Principal Cities. 


in ON Re HANDY & HARMAN of Canada, Ltd., Toronto 
_'n Conada: HANDY & HARMAN of Canada, Lic, Toronto 
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Found: The Answer copper AND ITS ALLOYS 


(Continued from p. 59) 


Co a Problem ot quiring severe cold working. Even without lead it is 


free cutting but more power and slower speeds are 
necessary than for free cutting brass. 


i 4 Copper-nickel-iron can be hot forged to any shape 
C2 CE @ practicable with steel but care must be taken not to 
e heat the metal above the recommended temperature 


limit. Because of its high elastic limit more strength 
is required in mechanical cold working and manual 
operations are limited to the forming of easy shapes. 
Frequent anneals may be required if heavy cold working 
is done. The alloy can be machined satisfactorily but 
at slower speeds and with lighter feeds. Welding and 
soft soldering are readily accomplished. 

Copper-nickel-aluminum can be hot forged if heated 
in a reducing atmosphere by low sulphur content fuel 
and worked at closely held temperatures. Strength 
and hardness may be increased by light working at 
temperatures below 1200 deg. F. Cold working proper- 
ties are similar to those of copper-nickel-iron except 
that greater power is required for corresponding opera- 
tions. With tools of proper design used in accordance 
with the alloy suppliers recommendations machining 
can be accomplished at practical production rates in 
hardness up to 275 BHN. Gas and metal are welding 
of the alloy is possible and suitable silver brazing alloys 
and fluxes are available. 











Whatthiscompany found: A good punch press operator Finding a field of application quite apart from most 
with good equipment can do much to make dies last longer. other copper alloys is an alloy of copper, 55 per cent— 
But there is a definite limit beyond which this combination nickel, 45 per cent. This alloy has high electrical re- 
cannot go—a limit that depends on the punching qualities sistance, great ductility and resistance to corrosion 
of the steel. which makes it useful for winding heavy duty industrial 


rheostats. In finer sizes its negligible temperature 


What they did about it; They put the problem of pro- 
longing die life squarely up to one of our Electrical Sheet 
Specialists. Armed with all the facts of the case, this man 
was able to recommend the U-S-S Electrical Steel Sheet 
grade which would meet all electrical specifications and, at 
the same time, substantially increase the life of dies. A test 
run confirmed this, and the shop has since been punching 
laminations from U-S-S Electrical Steel Sheets. Die life 
has gone up 50 per cent. 

To help you keep manufacturing costs down to an ir- 
reducible minimum, Carnegie-Illinois pays special atten- 
tion to the punching qualities of U-S-S Electrical Steel 
Sheets. Because quality is held to such close 
tolerances, once the press is adjusted no 
further readjustments are required due to 
variations in the steel. 

It will pay you to call the man from 
Carnegie-IIlinois—today. 


ELECTRICAL STEEL SHEETS 


CARNEGIE-ILLINOIS STEEL CORPORATION 


Pittsburgh and Chicago 


coefficient of resistance combined with high resistivity 
gives it usefulness in winding precision resistors. In 
combination with iron elements it is also extensively 
used in thermocouples. 

Among those companies active in the field of copper 
and copper alloys and including those which have co- 
operated with us in making available specific data and 
illustrations are: American Brass, American Nickeloid, 
sridgeport Brass, Bunting Brass & Bronze, Beryllium 
Corporation, Colonial Alloys, Driver-Harris Interna- 
tional Nickel, P. R. Mallory, Revere Copper and Brass, 
Riverside Metal, Scomet Engineering and Scovill Mfg. 










Columbia Steel Company, San Francisco, Pacific Coast Distributors 
Scully Steel Products Company, Chicago, Warehouse Distributors 
United States Steel Products Company, New York, Export Distributors 







Copper and its alloys are available in many special shapes 
such as these special tube shapes of various copper alloys. 
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Styled y 


A New Departure 
in Kkadio Design.. 
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King 

but TWO COLOR CABINET with NOVEL GRILL TREATMENT 

and 

Stokes sets a style in this FADA cabinet, designed by Frederick E. 

ated Greene of Stokes designing staff, which is destined to lead the way in 

fuel . ‘ , . : 
i radio design. Many products in other fields, also, have the potential 
ae beauty and appeal that will create volume and speed up retail sales— 
per- if the job is put up to STOKES designers. We'd like to analyze your 
cept particular problem. 
eTra- 
ance 
ning J O S 5 : 
: Bh) is ca 
ding 
ee Gen'l Offices: 330 WEBSTER ST., TRENTON, N. J. , ; Plants: TRENTON, N. J. and WELLAND, ONT. 

; MOLDERS OF ALL PLASTICS—Including Hard Rubber—SINCE 1897 
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j Alert buyers intent on procuring better fastening 
7 F ‘ , : 
4 devices at a saving are discovering that PRO- 
i GRESSIVE screws and headed parts — formed 
accurately and economically by the cold upset 
process—are a considerable factor in keeping 
production costs down and profits up. You will 
find it worth while to submit your problems to ra For 50 vears, we have specialized in the manufacture and copligation 
_ : of these devices. May we apply our experience to your problems? 
PROGRESSIVE experts who specialize in made American Automatic Electric Sales Company, 1033 W. Van Buren 
to order items requiring special heads, threads St., Chicago. 
or finishes. Address your inquiry to: 
ay 7 1 F R 3 S Ay A: M F GC. F 0. Makers of Telephone and Signaling Apparatus 


S po? ae ee ee a eee ee ee et ae ey ee Electrical Engineers, Designers & Consultants 
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base. 


sea or wg 


vertical or horizontal. 


THE OHIO ELECTRIC 


MANUFACTURING CO. 
5905 Maurice Ave., Cleveland, O. 


OHIO MOTO 


SIZE 
334” x 334” 
by 
334” to 434” 


inacaegir 


HIS small motor is wound for shaded 
pole or permanent split capacitor oper- 
ation. Rating 1/100 to 1/20 H P depend- 
ing on winding and speed. Mounting 


Solid or resilient 


Ohio Motors enjoy a reputation for 
reliability promoted by good design, fine 


workmanship and careful application. 


Have you a small motor 


application problem? 
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HEATING SERVICES ASSEMBLY 





(Continued from p. 68) 


relief attached, the wire ends stripped and looped 
around eyelets which are struck in a die to fasten them 
permanently. The rubber reinforcement has molded 
in it a slot which mates with the sides of a recess in the 
handle and is merely pressed into this recess. Cord 
leads and heater leads are then fastened by screws to 
the bushings molded into the handle. A name plate is 
then applied with three screws. 

Certain of these operations are shown in one of the 
illustrations, which shows also the heat indicator, a unit 
purchased from an outside source and merely set in 
place (at this stage of assembly) with its coiled bi-metal 
unit projecting into the well formed by the short tube 
referred to above. The tube shields the bi-metal from 
direct radiation from the heating unit, thus leaving it 
responsive to the temperature of the sole plate which 
is indicated on the dial. The latter is in a shallow cap 
which is recessed in an opening in the hood. When 
the assembly is completed up to this point, the irons 
are ready for test. 

On this stand there are spaces for testing scores of 
irons simultaneously, but each space is equipped with a 
thermocouple on which the sole plate rests, with a re- 
ceptacle to receive the attachment plug and a button 
switch which, when pressed, connects the thermocouple 
to an indicating pyrometer having a scale large enough 
to be read at a distance. The pyrometer is mounted on 
a swivel and is seen at the top of the illustration. Irons 
are tested at full wattage and, when hot, are checked 
to make sure that the sole plate temperature is that 
required for satisfactory operation. If not, adjustments 
are made to give the required temperature. When this 


ASTENING a 

terminal block to 
the housing of a 
low-priced single- 
burner stove which 
is seen in inverted 
position after the 
switches and beffle 
plate have been put 

in place. 





AKING the 

1000-volt in- 
sulation test on a 
single-burner stove 
after it has been 
completely as- 
sembled. The model 
shown has an open- 
type heating unit 
which is hidden by 
the slotted cover 
plate. 
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GUARANTEED* | 





... for greater’ 
performance, 

quality and 
construction 


COLONIAL Wire Stripper 


* If you strip wire in your plant, this machine will effect decided production 
economies. Easy to operate, and fool-proof throughout, the Colonial Wire 
Stripper is now offered to you for a 10-day free trial in your own plant without 
obligation. You can prove the guarantee of the COLONIAL—on your 
own work—on our TRY BEFORE YOU BUY PLAN. Send us your wire 
samples and specifications so we may accurately gauge your needs before 
shipping machine and instructions. 


Here are the features: 


1.—Centrifugal action on double adjustment. 4.—Reversible type 
edge blades. No springs whatever. switch on motor, with ball bearings 
2.—Dialed micrometer adjustment thruout. 5.—Foot pedal and lever 
screw, for exact gauge, for stripping counter-balanced. 6.—Face plate, 
all kinds and sizes of wire. 3.— bushed for all sizes of insulation, leads 
Disc clutch and lever connected and wire direct to center of stripping 
under positive control of micrometer blades. 


PYRAMID PRODUCTS COMPANY 


2224 SO. STATE ST., CHICAGO, ILL. 


Also Manufacturers of E-2 HAND and BENCH TYPE Wire Strippers 


| 








4a 4a 
Accuracy ! 


The fact that Peck products assemble so readily is due to | 


rigorous precision methods in setting up the job and tire- | 
less inspection thereafter. 


If your costs must be pared thin, Peck products should 
be a material help because of their consistent accuracy. If 
you would like to know more about Peck products and 
methods, 

Send for Free Catalog 
which gives information on springs and screw machine parts 
of much value to those in charge of production. No charge. 
Please write on letterhead. 


FLAPUEPVOL 


REG. U.S. PAT. OFF 


YI HF 
Resists O/L 


BEFORE AFTER 
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Oil causes rubber to swell, 
does not affect Flamenol 


OTE the size of the two samples of 
wire at the left—R, rubber; F, 


Flamenol. 


The two samples at the right were also of 
the same size before being submerged in 
oil for six months. Note how rubber has 
swelled. Flamenol has not changed. 


At the right, the samples are shown in 
oil. You can make this test yourself. Send 
for samples of Flamenol wire. 


VW 5 Cu »ymer Acceptance As Wir 


1 High-quality Equipment 
q {Vip 


Oil resistance is but one property that has won for Flamenol 
wide acceptance. Others are: flame resistance, acid resistance, |2 
bright colors, small diameter, and long life. Flamenol thus adds 
a sales feature to any high-grade equipment, such as printing 
presses, panels, and machine tools. 


The more than 5,000,000 feet now in service are solving difficult 
wiring problems. Perhaps Flamenol can do the same for your 
product; a G-E cable specialist will gladly help you to determine. 
Address the nearest G-E sales office, or General 
Electric, Department 6— 201, Schenectady, N.Y. 


| 
Approved by Underwriters’ Laboratories, Inc., 
for use in oily locations. Bulletin GEA-2733C, 
dated April, 1939, gives latest details. 





PECK SPRINGS 


AND SCREW MACHINE PARTS 


The Peck Spring Co., 12 Grove Ave. Plainville, Conn. 
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You take no chances when you buy Newport Elec- 
trical Sheets: their use in thousands of products over 
a score of years has proved the superiority, unvarying 
high quality and free, easy workability of these 
dependable, extra value electrical 
sheets. Literature and samples of 
grades and gauges to meet your 
requirements sent on request. 


EWPORT 
ELECTRICAL 
SHEETS 2°: 


aa 
raat 





Newport Products: Hot Rolled Sheets — Cold Rolled 
Sheets — Newport Electrical Sheets — GOHI Pure Iron- 
Copper Alloy Sheets — Globe Brand Galvanized Steel 
Sheets, Roofing and Siding — GOHI Enameling Iron 
Sheets — KCB Copper Steel Sheets — Newport Long 
— Sheets — Newport Galvannealed and DeLuxe Metal 
heets. 


NEWPORT 
KENTUCKY 


Andrews Products in Carbon and Alloy Steel: Blooms @ Forging Billets @ 
Re-rolling Billets @ Slabs @ Universal Mill Plates @ Sheet. Bars. 
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AMSON stove with two embedded-type units 
as it appears in finished form with stainless steel 
top flush with the flat surface of the units. 


is attained, screws which are provided in the cam as- 
sembly for making adjustments are tightened and the 
iron is disconnected and allowed to cool. 

The iron is then set on the belt conveyor, which 
parallels the test bench and is carried to a station where 
a cover glass is put in place over the temperature indi- 
cator along with a pair of asbestos gaskets. A cover 
plate is then applied and fastened with self-tapping 
screws. The plastic adjusting and indicating knob is 
then set in correct position and fastened with a screw. 
This completes the assembly. The iron then continues 
on the conveyor to a station where it is buffed. 

Assembly of the stoves of various types is a rela- 
tively simple matter, as the heating units, stamped parts, 
switches and most other parts of the assembly reach 
the assembly benches ready to be put in place and 
fastened with screws. At the first bench, a porcelain 
terminal block is fastened to the inside of the frame 
and leads are connected to porcelain housed switches 
which are also fastened with screws to the frame. 
Heater units are then attached (by the use of power 
screw drivers) to tops and leads from switches are 
connected to the units. Some stoves have only a single 
unit and others two units. Between the unit and the 
switch compartment, a baffle plate is applied after which 
a ready-assembled cord with plug is fastened to the 
terminal block. When assembled, the stoves are placed 
on the main belt conveyor and are carried to a test sta- 
tion shown in one of the illustrations. There they are 
given a 1000-volt insulation test and the heater units 
are tested to make sure that they have the required rated 
capacity. Having passed these tests, the stoves are al- 
lowed to cool, are inspected for appearance and wiped 
clean of finger marks, after which they are packed for 
shipment. 

Many of the lower priced stoves (one model of which 
is shown in the illustrations) are equipped with open 
type heating elements in which the resistance coils are 
merely fastened in recesses in conventional ceramic sup- 
ports. Such units are covered at assembly with a steel 
plate having an aluminum finish and openings formed 
by stamping. In assembly of these stoves, the opera- 
tions differ relatively little from those required in stoves 
having the inclosed units the manufacture of which is 
described near the beginning of this article. Stoves with 
closed units have stainless steel tops with which the flat 
face of the heater units are flush. No cover is required, 
of course, with this type of unit. 
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MOTORIZED SPEED REDUCERS 


37 DIFFERENT TYPES 1/50 to 744 HP. 
From which to select the type of drive that exactly meets 


YOUR INDIVIDUAL REQUIREMENTS. 








The diversity of the Janette line of motorized and 
motorless speed reducers enables us to supply a 
machine from 1/50 to 714 H.P. for almost any 
purpose. 
These machines are designed, built, tested and guar- 
anteed as compact units by ONE ORGANIZA- 
TION. There is no divided responsibility for their 
successful operation. 

omplete simplified bulletins are available. May we 
send you a copv? 


Rotary Converters—Generators—Motors—Motor-Generators 


Janette Manufacturing 


556-558 West Monroe Sireet Chicago, Il. U.S.A 
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For Complete 
Satisfaction . . . 


Manufacturers specify T R & S 
Rivets wherever quality in produc- 
tion is a factor and standards of 
fit for stress and strain are rig- 
idly maintained. Such production 
charts call for rivets of uniform 
preciseness. We have solved the 
riveting problems 
of America's 


leading industrial 





ea invited 
available with 
in single samplesof CONCEerNs. 
stroke and work you 
multiple wish to do 
drive 


TUBULAR RIVET & STUD CO. 


World’s Foremost Producers of Rivets 
WOLLASTON MASSACHUSETTS 
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~. U.S. LUBRIFLUSH 
¢ 


oT : 
4~~. Motor Bearings 
x <S a i 


THE NEW WAY 
U. S. Lubriflush method 
cleanses bearing of old 
CSTE tt Me ars 
by forcing new lubri- 
cant through bearing 


yf 


THE OLD WAY 
No way is provided for 
purging the bearing of 
COT CST ess er ie 
fT eee tals 
Sea tte Te 

LTT Tar) 





Most advanced method 
of thoroughly cleansing bearings 


Here indeed is a revolutionary improvement in the 
lubrication of motor bearings. U. S. Lubriflush 
allows new lubricant to be introduced to the inner- 
most recesses of the bearing, forcing the old, worn- 
out lubricant from the bearing and out of the motor 
through a bottom drain. The bearing is purged of 
sludgy, devitalized grease, and renewed with clean 
lubricant. Bearing life is greatly increased. The U.S. 
Lubriflush system eliminates the necessity of disas- 
sembling the bearing to cleanse it. 
No extra charge is made for Lubri- 


flush if specified on your order. 


SEND FOR BULLETIN 
An interesting Bulletin de- 
scribing the new U. S. Lubri- 
flush system in comparison 
with ordinary motor bearing 
lubrication will be mailed on 
request. Mail the coupon. 





REQUEST FOR LUBRIFLUSH BULLETIN 


U. S. ELECTRICAL Motors, INC. 
86- 34th St., Brooklyn, N. Y. 


Gentlemen: 
[_] Mail U. S. Lubriflush Bulletin 


Le Sa 


[_] Mail U. S. Motors Bulletins 





Name 


Address : 





a NN alc nage 
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CATHODE RAY TUBE FACTS 





(Contmued from p. 45) 


Synchronization is accomplished by means of two 
synchronizing signals transmitted as a part of the video 
signal and consisting of a series of high-amplitude volt- 
age pulses. These synchronizing signals are separated 
from the video signal by a synchronizing separator 
which obtains its input from the vf. amplifier. The hori- 
zontal and vertical pulses are separated from each other 
and impressed on the deflecting circuits in the proper 
amplitude and polarity to synchronize the deflecting 
oscillators. The operating frequency of the vertical 
deflecting circuit is 60 cycles per second while that of 
the horizontal deflecting circuit is 13,230 cycles per sec. 
At these frequencies, 441 line definition at 30 pictures 
per sec. is obtained. 

A special form of cathode-ray tube, designed to gen- 
erate a video signal voltage, is available for testing the 
performance of television equipment. In this type of 
tube, the customary fluorescent screen on the end of the 
bulb is replaced with an electrode consisting of a metal 
plate on which is printed a special test pattern. This 
pattern is so printed that, when it is scanned by the 
electron beam, more secondary emission occurs from 
white portions than from black portions. A conductive 
coating on the inner surface of the tube walls serves 
as a collector. It is operated at a positive voltage with 
respect to the pattern electrode and, therefore, collects 
practically all the secondary electrons emitted. Since 
the white portions of the pattern emit more secondary 
electrons than do the black portions, a white portion is 
represented by a positive value of signal output voltage. 

The position of the spot is controlled by either elec- 
trostatic or electromagnetic deflection as in a normal 


HIS television tube (A) with its intensifier 

electrode near the screen end, has high brilliance 
of image without a corresponding loss in deflection 
sensitivity. B—For indicating circuit conditions 
(instantaneous voltage and current values in small 
” or oscillograph units). 
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JRING 


CONSTANT VOLTAGE 





TRANSFORMERS 


. wherever the operation of elec- 
trical equipment is affected by line 
voltage variations this new Sola 
Constant Voltage Transformer 
offers a practical solution to the 
problem. Automatic and instan- 


taneous voltage regulation. No 
moving parts, nothing to adjust or 
lubricate. 


AIR COOLED’ ‘INDUSTRIAL 
TRANSFORMERS—INSULATED 
and AUTO TYPES 
LOW VOLTAGE SIGNAL and 
CONTROL TRANSFORMERS 
Ecune LAMP REACTORS 
MERCURY VAPOR LAMP 
T ANSFORMERS 
OIL BURNER IGNITION TRANS- 
FORMERS 
FILAMENT and HIGH VOLTAGE 
X-RAY TRANSFORMERS 
DOOR-BELL and CHIME TRANS- 
FORMERS 


WRITE FOR CATALOG SM-22 


SOLA ELECTRIC COMPANY 


2525 CLYBOURN AVE. 


Pulp Products Department 


CHICAGO, ILLINOIS 









WEST VIRGINIA PULP & PAPER COMPANY 












230 Park Avenue. New York. N_Y. 
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35E Wacker Drive Chicago Hl. 


CHROMALOX 

























Electric Heating UNIT 


“I’ve been investigating our high costs for servic- 
ing and repair work, and the recent complaints 
of our distributors. It all boils down to heating 
unit failure. And I’ve got the answer right here 
in the Chromalox catalog. 


“We can get a Chromalox unit of the right type 
and capacity for our product. With it we get the 
advice, and cooperation of electric heating 
specialists—and I mean specialists, for this 
Wiegand Company has built a fine reputation by 
specializing in the manufacture of electric heat- 
ing equipment exclusively. Here’s 
a set-up that will cut our costs, 
improve our product, build up 
dealer relations, and boost con- 
sumer acceptance.” 


It’s happening every day. Makers 
of electrically heated domestic ap- 
pliances as well as industrial equip- 
ment are swinging to Chromalox 
units, benefiting by Chromalox 
prestige and assured performance. 
Why not talk over your product 
with our engineers? 


The Chromalox Book of Electric 
Heat is often the first step toward 
product success. The coupon 
with your letterhead brings you 


@ copy. 


———— 


sEDWIN L. WIEGAND COMPANY 


7530 THOMAS BLVD. PITTSBURGH, PA. 
Send me the CHROMALOX BOOK OF ELECTRIC HEAT 
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NOW ... 


A PERSONALIZED 
MOLDING SERVICE 


for electrical manufacturers! 


* American Insulator service couldn’t be more personal-_ 
ized if it were the individual molding department of each of 
itscustomers. Even if it were possible to have such a modern 
well equipped department, closer cooperation would be im- 
possible to obtain. For our business has been built up by the 


formula of supplying the customer with what he wants— 
when he wants it. 


; By keeping him informed of new materi- 
ais, 


new ideas, and even methods for cutting production 
costs. Yes—when a custom molder works as close with the 
customer as we do, it’s really a PERSONALIZED SERVICE! 


AMERICAN INSULATOR CORP. 
New Freedom, Penna. 

; SEND FOR OUR NEW 48 PG 
CATALOG OF STOCK PARTS 


It will be sent promptly or 


request without ob 
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NEW 
flutomatic 


TIMERS 
e ESET 
Quick...Accurate JJ 


(Vernier) setting 
Moderate price 


The new Series 2800 Timers, developed by ATC, are meeting 
a need for dependable timing at low cost. 


Machinery builders are including Series 2800 as standard equip- 
ment to control machine operations. Production plants have 
welcomed the visible, split-scale setting, the simplicity and 
ruggedness. 


Fine silver contacts, Telechron motors . . . high quality materials 
throughout. 










Send for literature showing 
how readily Series 2800 
Timers are adapted 0d 


various requirements. Bul- 
letin T-20 will be sent at daha daaattnhchtthtree 


your request TEMPERATURE - TIME 
LEVEL .. FLOW - PRESSURE 


- a 


| Automatic Temperature Control Co. 
31 E. Logan Street Philadelphia, Pa. 








cathode-ray tube. When a television signal 1s gen- 
erated, voltages of sawtooth wave form are applied to 
the vertical and horizontal deflecting circuits, causing 
the spot to scan the signal plate which in turn gives off 
secondary electrons in proportion to the density of the 
ink upon which the spot falls. 

The signal plate is designed to reveal detailed in- 
formation on the performance of television equipment. 
One type has a geometrically arranged test pattern. 
One part consists of calibrated resolution wedges which 
show how much detail the equipment can resolve. Other 
parts of the pattern are designed for testing linearity of 
scanning, spot defocusing, frequency, phase and ampli- 
tude response, and general quality of picture. 

Signal generator tubes are available with 3 in. and 5 
in. bulb diam. They are capable of 500 line definition, 
and are thus well suited for testing the performance of 
441 line equipment. 

In both oscillographic and television apparatus, the 
bulb of each tube type, except for the screen, should be 
enclosed in a grounded metal case. If an iron or steel 
case is employed to minimize the effect of extraneous 
fields on tube operation, care should be taken to insure 
that the metal is completely demagnetized. Where the 
second anode consists of a conductive coating on the 
inner surface of the bulb, it helps to provide electro- 
static shielding. It also serves to collect most of the 
electrons returning from the viewing screen so that they 
do not reach the deflecting plates. 

Since the high voltages employed in the operation of 
cathode-ray tubes are dangerous, great care should be 
taken in the design of equipment to guard the operator 
from coming in contact with any open circuits. High 
potential terminals should be enclosed and, where access 
to the apparatus is required, interlock switches should 
be provided to break the primary circuit of the high 
voltage power supply. If the positive, high-voltage 
anode terminal is grounded, rather than the cathode 
terminal, the cathode and heater are placed at a high 
negative potential with respect to ground. 

Condenser breakdown or incorrect circuit connections 
may cause high voltages to appear at normally low- 
potential points. Therefore, before any part of a 
cathode-ray tube circuit is touched, the power supply 
switch should be turned off and both terminals of any 
charged condensers grounded. 

Many factors influence the selection of a cathode-ray 
tube for a given application. Means of focus and bril- 
liancy control are important where extremely accurate 
measurements are involved. Where photographic 
records are to be made, the luminescence characteristics 
of the various screen materials are a consideration. The 
effect of the second anode voltage is a factor where the 
degree of deflection sensitivity is important. For in- 
vestigations where it is desirable to minimize the loading 
effect of the deflecting-plate resistors on external 
circuits, a coated-type anode is particularly well suited. 
Other factors are linearity of deflection, choice of size 
of viewing screen, and means of beam deflection. 

The following companies, active in the field of 
cathode-ray tubes, co-operated in furnishing information 
and illustrative material for this discussion; Allen B. 
Du Mont Laboratories, Inc., Hygrade Sylvania Corp., 
National Union Radio Corp., RCA Mfg. Co., Inc., and 

the Western Electric Co., Inc. 
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stats, wire-wound Resistors, 
and high-current Tap 
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Write for complete information and how you can 
benefit from this great development in electrical 
engineering. 
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proved, all-porcelain, vitre- 
ous-enameled construction. 
From 25 to 1000 watts in 
many resistance values. 


RESISTORS. Fixed, ad- 
justable or tapped—regular 
and non-inductive— general 
purpose and precision units, 
in many sizes and resist- 
ances. 


NEW HIGH-CURRENT . 
TAP SWITCHES. High 
amperage, load break, mul- 
ti-point selectors, particu- 
larly designed for A.C. use. 
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9115 GEORGE AVENUE CLEVELAND, OHIO 


Id be 
rator 
High 
CCeSS ee 

ould ’ Buy 7 

high It s a 

Itage PORTABLE APPLIANCE TESTER 
‘hode 
high 








tions 





low- Compact, all-enclosed por- 

5 celain construction. Self- 
or a cleaning silver-to-silvercon- 
ipply tacts, ‘‘slow-break”’, “quick- ‘ 
a ny make”’ action. As many as 

es 12. contacts. 4 models 

from 10 to 75 amperes 

e-ray single or tandem units. 

bril- 
urate 
aphic 

istics 

The 
e the 

r in- @ 130 and 260 Volt Ranges Wattage Simultaneously. \ 

° —750 and 1500 Watts. Toggle Switch Protects Watt- \ 

ding ed meter During Starting Period. \ 
@ Current rating is 7.5 Amperes 
ernal ; @ Light and Compact; Can be 
cea @ Reads Line Voltage and Carried in Coat Pocket 
' size This new simplified portable tester combines a Triplett Watt- Write Today for Stock Catalog No. 17 and Da ta 
; meter and Voltmeter in Leather Case. Ideal for field use in Sheet 114, or send Us Your Specifications. 


servicing radios, refrigerators, fractional H.P. motors and all types 


dof ; . ‘eae ene to make. Just plug the tester into an 0 H M iT E M AN U F ACT U R l N G co. 









nae outlet and the load into the tester receptacle. Read Watts on one . 

ation ig a ta ose sal fine. ech on the other. Available in 4806 Flournoy Street * Chicago, U. S. A. 

n B. other ranges at slightly higher prices. \S 

' Tp MODEL 2000 Write for More Information—Section 319 Harmon Ave. — 
big fi r 

and NET PRICE Ia ht with O} WA | fS 
THE TRIPLETT ELECTRICAL INSTRUMENT COMPANY J LG 


$19.34 ACL 


RHEOSTATS «+ RESISTORS + TAP SWITCHES 





SEPTEMBER 1939 














EXPLOSION-PROOF! 












This is a 24 volt DC fuel pump motor for airplanes. 


Extremely light weight with high efficiency have been 
achieved but not at the expense of reliability. 


Note the Aange mounting and splined shaft to fit 
standard airplane fuel pumps on the left-hand end 
of the motor and revolvable elbow to fit Breeze con- 
nector for electrical connections on right-hand end. 














Although strictly explosion-proof, convenient access 
for brush inspection and removal is provided by the 
_— round inspection hole covers shown at the 
right. 


Explosion-proof motors furnished for many other 
applications. 


We build motors for all special requirements. 
SEND US YOUR PROBLEM. WE CAN HELP YOU. 


ELECTRIC SPECIALTY CO. 
213 SOUTH STREET, STAMFORD, CONN. 













Have you considered building 


R. M.B. MINIATURE BALL BEARINGS 


into your products? 


AVAILABLE DOWN TO _ .060” 
SIDE DIAMETER. 


OUT- 


This is type C 1.5 
enlarged 20 dia. 





Ideal for electrical instruments, small motors, 
indicators, and any other types of delicate 
apparatus having moving elements. 


angular loads. For cylindrical shafts or conical pivots. Easily 
mounted—widely adaptable. Carefully and accurately made 
of finest quality material. 


Write for catalog No. 2. 


) LANDIS & GYR INC. 


104 Fifth Avenue, New York 


| Available with or without inner race. For radial, axial or 


INTERFERENCE-FREE PRODUCTS 













(Continued from p. 50) 

Often times a manufacturer will place a completed 
product in the hands of a filter manufacturer and expect 
him to provide the right type and fit it into the space 
available. As may be expected, a compromise is usual- 
ly the result or else a special design is called for at added 
expense. When planned for, however, adequate filters 
can be supplied to fit even such limited space as an 
electric razor housing provides. 

Although specially designed filters of large capacity 
with impregnation and enclosure for unusual operating 
conditions may be fairly high in cost, standard filters 
are available in a low price range for almost every type 
of electrical product which might conceivably produce 
radio interference. Such standard types may not in 
every instance provide complete correction of the con- 
dition, but they may make possible a considerable re- 
duction which would justify the installation through 
the level of improvement gained. 

Among those companies active in the field of radio 
interference suppression devices and including those 
which have cooperated with us in making available 
specified data and illustrations are: Aerovox, Allen- 
Bradley, Cornell-Dubilier Electric, Tobe Deutschmann, 
Erie General Electric, International Resis- 
tance, Jefferson Electric, Ohmite Mfg., Solar Mfg., 
Sprague Products, Electric Mfg. and 
United Transformer. 


Resistor, 


Thordarson 





(A)—Radio noise and 


A | NTERFERENCE Analyzers. 
fault locator with calibrator which is used for inter- 

ference intensity measurement. (B)—Analyzer which 

B aids in correct filter selection. 
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SPURS WORMS 





SPIRALS RATCHETS 





BEVELS SEGMENTS 





IF YOU BUY GEARS — small 
Gears of any kind—any machinable 
material—high precision or com- 
mercial production—a few or a 
million—consult specialists—such 
as--- 


Made to order onlv 


Gear Spec 


! eee ee BR GQ AR Ae ee ee 
BA cHicaco 


2650 W. Medill Ave. Phone Humboldt 3482 


No _ stock No catalog 
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| Remember... 


FOR COMPLETE SATISFACTION IN FAB- 
RICATED PARTS — WHETHER TAPPED, 
DRILLED, THREADED OR FORMED— 
SPECIFY THE ALL-RAG FIBRE MATERIAL 
THAT’S BIG-LEAGUE IN INDUSTRY... 


That’s the name that implies real savings in pro- 
duction costs and the ultimate in service life and 
customer satisfaction. Remember, there is econ- 
omy whether your order is for one hundred or for 
one million. If you fabricate your own parts use 
Brandywine fibre tubing, available in standard 
lengths or by the foot. Write to-day for samples 
and quotations; no obligation. 


BRANDYWINE FIBRE 
PRODUCTS COMPANY 


1402 Walnut Street Wilmington, Dela. 


THE RAJAH SOLDERLESS 


SLL 





Used Extensively By Manu- 
facturers Of Oil Burners, 
Radio, Testing Devices, Ma- 
chines, Appliances and Equip- 
ment 


The complete terminal consists of two 
parts—the base stud (male) which can 
be furnished tapped for 6/32”, 8/32”, 
10/32” or 10/24 machine screws—and 
the spring snap terminal (female). 

The base stud is fastened to panel or 
electrode of the sparking plug; the spring 
snap terminal is fastened to the ignition 
cable, 


Merely push the terminal on the base 
stud, and it snaps into place making a 
positive electrical connection. To re- 
move just pull it off; no screws to bother 
with, no springs to bruise fingers. 





Write today for descriptive folder illustrating our 
complete line of terminals, nipples, tools, base 
studs, etc. No obligation. 


THE Ragah co. 


TRADE MARK 


BLOOMFIELD NEW JERSEY 


91 
























































HIGH HEAT MICA PLATE 


Y-2 For All High Heat Appliances 


The flexibility of Y-26 is of immeasurable value in solving difficult 
insulation problems such as those encountered in the Range Inset 
Cooker and Hot Drink Mixer illustrated, in which cases the Y-26 
was sufficiently pliable to wrap around the shells without flaking 
or breaking. The sheet around the Range Inset Cooker is 25 x 
5% x .007 inches. 

Y-26 is also used for insulating other high heat appliances such 
as Toasters, Flat Irons, Waffle Irons, etc. Furthermore, it is very 
economical, a factor appreciated by the many appliance manu- 
facturers who use it exclusively. 

Send for test sheets and complete information today. 


NEW ENGLAND MICA COMPANY 
INCORPORATED 
Waltham, Massachusetts 








Ceram-I-Cast 
Heating Units 


for Maximum 
Efficiency 


@ The Ceram-I-Cast super-high speed 
automatic range heating unit is superior 
both in speed and efficiency because the 
resistance element is encased in ceramic 
material and cast directly into metal of 
high thermal conductivity. 


Ceram-I-Cast units are thermostati- 
cally controlled, preventing over-heating 
or buckling, thus prolonging the life of 
the unit. When cooking utensil is 
removed from unit current is automati- 
eally reduced, resulting in a great saving. 


Ordinary heating units buckle under 
high temperatures when current is left 
on after removal of vessel. Loss of 
efficiency and shortening of useful life 
results. Ceram-I-Cast units are guaran- 
teed to be flat, and remain flat, thereby 
giving maximum heating efficiency. 





Ceram-I-Cast 
Unit 2 
Complete Details On Request. 











Whats Going On- 


TWO-WAY TELEVISION DEMONSTRATED 


Successful, two-way demonstration of high definition televi- 
sion was accomplished for the first time by the RCA Manufac- 
turing Company during the recent convention of the National 
Association of Broadcasters. Radio station executives who 
took part in the show were able to talk to and look at each 
other simultaneously from widely separated floors of the con- 
vention headquarters. Each participant stood before a televi- 
sion receiver under a battery of lights. Behind the receiver, 
and facing him, was a television camera and microphone. The 
camera picked up the image of each individual and relayed it 
to the receiver before the other. Television receivers placed 





side by side in an adjacent viewing room showed both images 
and made both voices audible. 


BRITISH ENGINEERS MEET WITH A. S. M. E. 


Participating in the British-American Engineering Congress 
to be held in New York, September 4-8, will be the American 
Society of Mechanical Engineers who are holding their fall 
meeting jointly with the Institution of Mechanical Engineers 
(Great Britain), and the American Society of Civil Engineers 
holding their fall meeting jointly with the Institution of Civil 
Engineers and the Engineering Institute of Canada. 


NEMA REPRESENTED AT MACHINE TOOL SHOW 


Among the organizations participating in the Machine Tool 
be held in conjunction with the National Machine 
Tool Show in Cleveland, October 4-13, is the National Elec- 
trical Manufacturers Association which has scheduled a pro- 
eram for the evening of October 4 in the Hotel Cleveland ball 
room. Others include the American Society of Tool Engineers 
which meets on the evening of October 5 and holds its dinner 
meeting in the Hotel Statler ball room on October 6; the 
American Society of Mechanical Engineers, machine shop 
practice division, October 5; Society of Automotive Engineers, 
dinner meeting, Hotel Cleveland ball room, October 11: Gen- 
eral Electric Institute open house program and lighting demon- 
stration, Nela Park, October 5 and dinner meeting on Oc- 
tober 12. 


Congress to 


ENERGY OUTPUT HITS NEW PEAK 


Production of electricity by the electric light and power in- 
dustry for the week ended August 12 reached 2,333,403,000 
kw.-hr. compared with 2,325,085,000 kw.-hr. in the preceding 
week and 2,133,641,000 kw.-hr. in the corresponding week of 
1938, up 9.4 per cent. According to figures released by the 
Edison Electric Institute, total output in the four weeks ended 
August 12 amounted to 9,294,898,000 kw.-hr., 10.2 per cent 
above the 8.428,158,000 kw.-hr. in the comparable 1938 period. 

During the month of July production of electricity was 
greater than for any like month in the history of the industry 
and the final week produced a new record high in output for 
a summer period at 2,341,822,000 kw.-hr. 


MARKET DATA HANDBOOK 


Offering a complete assembly of statistical data dealing with 
the size and location of American industrial markets, the “In- 
dustrial Market Data Handbook” is now available as a guide 
for businessmen. Information given is useful for establishing 
new sales territories or reappraising old ones, for setting up 
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Power Ranges 1/300t0 1/15 H.P. 


@ Designed specifically to solve your problems, these 
shaded-pole induction motors are guaranteed against 
electrical or mechanical defects. Equipped with oil- 
less, self-aligning bearings, and shafts of high carbon, 
centerless ground steel. Coils are of highest grade 
wire on special rag-stock paper cores. Workmanship 
is precision perfect. Write for full information today. 
Write today for Bulletin 37 for detailed information. 


ee 


Rochester, New York . 
Makers of ARCTIC es aeale pi eae Speeds Production ee Reduces Costs 





New inventions, new developments, new 
economies often demand new and more rigid 
steel specifications. Requirements of gauge, 
width, and edge become more exacting. Tem- 
pers and physical properties must dovetail 
more closely with the demands for faster pro- 
duction and more uniformly high quality. 
| Quality of finished products is of increasing 




















importance and above all, costs must be held 





down as improvements advance. 


d Name tg remember 


when you need Springs These are the new demands of steel that 
0 any kind—S§mal] Thomastrip has met and is now meeting for 
tam Din SG: Wire many industries. Having specialized for many 
' Forms— pp Cold rolled years in adapting cold rolled strip steel to 


the exacting requirements of progress, we are 
prepared to give you an exceptional service 
in both production and delivery. 





THE THOMAS STEEL CO. Warren, 0. 
Specialized Producers of Cold Rolled Strip Steel 
yD ROy, 


sraip @ ‘Steet 


Bright Finish Uncoated, and Electro Coated in 
Nickel, Brass, Copper, Bronze, Zinc, and Tin 
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ENAMELED MAGNET WIRE 


A product, resulting from many years of re- 
search in the field of fine wire manufacture, that 
meets the most rigid requirements of radio and 
ignition coils. A new coating method gives a 
smooth, permanently-adherent enamelling, and 
mercury-process tests guarantee perfect uni- 
formity. Great flexibility and tensile strength 
assure perfect laying, even at high winding 
speeds. If you want reduction in coil dimen- 
sions without sacrificing electrical values, or 
seek a uniform, leakproof wire that will deliver 
extra years of service, this Hudson Wire 
product is the answer. 


Also manufacturers of high grade 
cotton and silk covered wires, cotton 
and silk coverings over enamel coated 
wires, and all constructions of Litz 
on™ wires. A variety of coverings made 

to customers’ specifications, or to 
requirements determined by our en- 
L gineers. Complete design and en- 
io, gineering facilities are at your disposal; 


details and quotations on request. 
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WINSTED CONNECTICUT 





sales and production quotas, planning sales and advertising 
campaigns and deciding on channels of distribution likely to be 
most profitable to the manufacturer. Prepared as a cooperative 
study by the Bureau of Foreign and Domestic Commerce, the 
Census Bureau and the Bureau of Mines, copies may be ob- 
tained from the Superintendent of Documents, Washington, 
D. C. or from any district office of the Bureau of Foreign and 
Domestic Commerce at the price of $2.50 per copy. 


NEMA RE-DEFINES SOME ACTIVITIES 


Effective immediately a new Nema policy regarding the scope of 
its activities in the fields of national and state legislation has 
been adopted by the executive committee in the interest of: 
(a) Elimination of duplication of Nema activities and services 
with the activities and services of the National Association of 
Manufacturers, state and local manufacturers’ or employers’ 
associations, the Chamber of Commerce of the U. S. A., and 
state and local chambers of commerce, as well as other special 
purpose associations; (b) Economy through avoiding the as- 
sumption of costs by Nema for services which are being and 
which should be performed by other associations; (c) Removal 
of reasons for not belonging to Nema because other associations 
perform services offered by Nema and removal of reasons for 
not belonging to other valuable associations because Nema per- 
forms such services in some degree. 

Under the new policy effective immediately Nema specifies 
what information it will and will not publish in regard to pro- 
posed national legislation, administrative rulings under national 
acts, proposed state legislation, administrative rulings under 
state legislation. 


MACHINE TOOL ORDERS CLIMB AGAIN 


Rising above 200 for the third consecutive month, the index of 
machine tool orders for July reached 230.9 with foreign demand 
accounting for approximately one-half of the total volume, ac- 


cording to reports received by the National Machine Tool 
3uilders Association. For the first time since the first half of 
1937, the three months’ average exceeded the 200 mark, total- 


ing 220.8. 


TRADE COMMISSION ISSUES RADIO RULES 


Consideration will be given by the board of directors and com- 
mittees of the Radio Manufacturers Association, at forthcoming 
meetings, to the recently promulgated trade practice rules of 







MEETINGS AHEAD 


Sept. 4-8. American Society of Mechanical Engi- 
neers. Fall meeting, New York, N. Y. C. E. Davies, 
29 W. 39th St., New York, N. Y. 

Sept. 4-8. British-American Engineering Con- 
gress. New York, N. Y. 29 W. 39th St., New York, 
N. Y. 

Sept. 20-22. National Industrial Advertisers As- 
sociation. Annual conference, New York, N. Y. Stan- 
ley A. Knisely, Republic Steel Corp., Cleveland, Ohio. 

Sept 20-23. Institute of Radio Engineers. Radio 
engineering show and annual convention, New York, 
N. Y. Harold P. Westman, 330 W. 42nd St., New York, 
N.Y. 

Sept. 26-29. Association of Iron and Steel Engi- 
neers. Annual convention and exposition, Pittsburgh, 
Pa. Brent Wiley, Empire Bldg., Pittsburgh, Pa. 

Sept. 27-29. American Institute of Electrical En- 
gineers. Great Lakes district meeting, Minneapolis, 
Minn. H. H. Henline, 33 W 39th St., New York, N. Y. 

Oct. 4-13. Machine Tool Show. Sponsored by Na- 
tional Machine Tool Builders Association. Cleveland, 
Ohio. Tell Berna, 10525 Carnegie Ave., Cleveland 
Ohio. 

Oct. 23-27. National Electrical Manufacturers 
Association. Annual meeting Chicago, Ill. W. J. 
Donald, 155 E. 44th St., New York. 
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WIRE JOINT COSTS REDUCED! 





How? By making a wire joint in 

two quick operations instead of four 

slow ones. (1) Skin Wires, (2) 

Screw on an Ideal “Wire Nut’ —that's 

all. Compare that with solder and 

tape joints which require (1) Skin 

Wires, (2) Pick up solder and soldering iron, (3) Solder wires 

together, (4) Tape the joint. 

Ideal “Wire Nuts” replace old-fashioned, hazardous, slow, uncer- 

tain operations, with fast production-line methods. 

Better Electrically—greater conductivity. 

Stronger Mechanically—over 3 times as strong as soldered joints. 
Free samples on request! 

Fully Approved—Listed By Underwriters’ Laboratories, Inc. 


PRESTO -- Like Magic 


IT’S STRIPPED BARE! 





With Inexpensive 


WIRE | 
STRIPPERS f= 


It’s easy to strip all kinds of 
wire with Ideal Wire Strippers 
—the most complete line of 
Strippers on the market. 
Models include Hand—Bench 
—Foot-Operated and Power 
Driven Units. Bench Type 
illustrated is for fast stripping 
on small jobs. 

Let us show you how these 
tools cut your wire stripping 





costs! 
IDEAL COMMUTATOR DRESSER COMPANY 
1008 Park Avenue Sycamore, Illinois 






























ACTUAL CASE 
HISTORY NO. 1 


C-D sALES-ENGINEERS 
ARE SERVICE SALESMEN 


That's why Continental-Diamond got this order. The 
rendering of merely a quotation was inadequate; 
the manufacturer wanted a solution to an important 
problem. One of our sales-engineers went directly 
to their general manager and learned all the details. 
| Then we worked it out, and submitted our solution 











"Type YAr Shaded-Pole A.C. Induction Motor offers 
“superior performance in ratings from 1/200 to 1/40 
h.p. Features include good speed regulation, triple 
shading rings, self-aligning bearings, and highest 
quality construction throughout. An outstanding 
product of the pioneers in  shaded-pole motor 
development. Write for detailed information. 


BARBER-COLMAN COMPANY ¢ ROCKFORD, ILLINOIS 
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with the quotation. 


Continental-Diamond insulating products are devel- 
oped to cover a wide range of properties and costs. 
They are available in sheets, rods, and tubes of 
standard sizes, and in fabricated parts to your speci- 
fications. One of these products may solve your 
insulation problem, too. Call in a C-D sales engineer 
today; you'll find one conveniently 


located. Remember — there is no <> 


obligation. 


CONTINENTAL-DIAMOND 
FIBRE COMPANY 


NEWARK, DELAWARE 
Represented in Canada by 
DIAMOND STATE FIBRE CO. OF. CANADA LIMITED 


Toronto - INAYelaltitl 















When they're 


as easy to prevent 
as THIS... 








Simple, snap-acting 


Klixon Overheat Pro- 


your motors, can pre- 
vent plenty of trouble. For these fool-proof, little thermo- 
stats protect motors from overheating or burnouts safely 
and surely without even affecting the peak operation. 


Actuated by scientifically calibrated thermostatic bi-metal 
discs these Klixon Overheat Protectors are sensitive and 
positive-acting. They have been successfully used, during 
the past ten years, by more than 1,000,000 nationally 
known small motors. Available for single phase motors up 
to 3 H. P. these overheat protectors come with either 
manual or automatic reset. They are low in cost and easy 
to build into practically any motor. 









Ask your motor manufacturer or supplier about Klixon 
Overheat Protectors. 


Spencer Thermostat Company, 109 Forest Street, Attleboro, Mass. 










the Federal Trade Commission for the radio receiving set man- 
ufacturing industry regarding the elimination and prevention 
of false advertising, deceptive selling methods and certain 
other unfair trade practices. The rules, issued on July 22 in 
the avowed interest of protecting the purchasing public and 
maintaining fair competitive conditions in the industry, are ap- 
plicable to radio receiving sets, parts, accessories and related 
products and to their sale and distribution by manufacturers, 
jobbers, distributors and dealers. No time limit for adherence 
to the rules has been set by the commission for individual com- 
panies who declare their intentions of observing them by sign- 
ing a form distributed with the rules throughout the radio, 
electrical and other industries. 


FREQUENCY TYPE RECEIVERS MARKETED 


Introduction of the first frequency modulation radio receivers 
for high fidelity reception has been made by the General Elec- 
tric Company which has announced the availability of three 
models, two of them equipped to receive only frequency modu- 
lation broadcasts and a third which combines three-band radio 
reception of the conventional type. The fact that there are at 
present only three broadcasting stations on the frequency modu- 
lation system, developed by Major E. H. Armstrong—two in 
New England and one near New York City—temporarily limits 
the markets in which these receivers can be sold. (On the 
cover of this issue there appears a reproduction of one of the 
new G. E. frequency modulation type radio receivers. ) 

In the conventional system of radio broadcasting, the sound 
is impressed on the radio frequency—called the carrier fre- 
quency—by a system of modulation called “amplitude modu- 
lation.” The carrier wave is varied in intensity in conformity 
with the sound made in the studio. According to Dr. W. R. G. 
Baker, manager of the G. E. radio and television department, 
there are certain practical limitations which prevent the trans- 
mission of true high fidelity programs. Radio broadcasting has 
always been troubled by static, both natural and man-made. 

Major Armstrong’s system of broadcasting maintains the 
amplitude constant and varies the frequency, hence its name. 
It is confined to operation on the short wave lengths because a 
wider track, available only on short waves, is required to gain 
the desired result of high quality and noiseless reception. Ad- 
vantages of this system include greatly increased coverage for 
equal power and frequency as compared to the conventional 
method; transmission of actual high fidelity programs; the 
reduction and, under certain conditions, the elimination of both 
kinds of static by reducing the noise level. 

The National Broadcasting Company and the Bell Telephone 
Laboratories are making plans for extensive testing of this fre- 
quency modulation or “static-less” broadcasting as soon as the 
Federal Communication Commission gives the necessary con- 
struction permits. A 1000-watt station will be installed by 
NBC on one of the top floors of the Empire State Building 
and the Bell Telephone Laboratories station will be erected at 
Whippany, N. J. for further study of this broadcasting method. 


ELECTRICAL GOODS ORDERS RISE 


Mounting fur- 
ther, the vol- 
ume of orders 
booked for 
electrical 
goods during 
the second 
quarter of 
1939 gained 
30.6 per cent 
over the like 
period last 
year, as_ indi- 
cated in the 
most recent 
release issued 
by the Depart- 
ment of Com- 
merce. 






Tota, Doria Varve 


















1933 





38 935 
DADERS BoontoEacH Quaaten ay E 


936 
ecTmicay 


937 
MANUFACTURERS 












ELECTRICAL MANUFACTURING 











































an- 
ion 
ain 

in 
ind 
ap- 
ted 
Ts, 
nce 
m- 
n- 
lio, 


ers 
ec- 
ree 
du- 
dio 

at 
du- 

in 
1its 
the 
the 


ind 


du- 
lity 
G. 
nt, 
ns- 
has 
ide. 
the 
me. 
© 2 
ain 
Ad- 
for 
nal 
the 
oth 


one 


the 
on- 
by 
ing 
| at 
od. 


‘ur- 
vol- 
lers 
for 
cal 
‘ing 
nd 


ned 
‘ent 
like 
last 
ndi- 

the 
ent 
ued 
art- 
ym- 





— YET A FORGOTTEN DOOR 





CALLITE CONTACTS 
can be furnished 
in Tungsten, Molybdenum, 
Silver, Platinum, and Alloys 
of above metals. For other 
« Callite Products including 
Tungsten or Molybdenum 
grids, cathodes, hooks and 
pigtails, plates, formed 
parts, filament anchor: 
wire, etc., write for com- 
plete catalog today. 


CAN SINK IT! 


Lost, too, in the vast mechanism of your 
machinery are the contact points. And 
yet how much depends upon their faith- 
ful, flawless operation! 


To guard against possible failure in the 
relentless hammer-hammer of contact 


points, come to Callite. The close super- | 
vision and rigid control of Callite con- | 
tacts from drafting board to finished | 


product is reflected in brilliant perform- 
ance records. 

For accuracy and long-life insurance, 
CONTACT CALLITE FOR CONTACTS. 
So many manufacturers do. 

Whatever your contact requirements, 
our engineering department will be 
glad to cooperate with you. Why not 
consult us, 


yy PRODUCTS 
DIVISION 


EISLER ELECTRIC CORP. 












POWER PLANT 


A 
BUILT FOR YEARS OF SERVICE 


e $47 39th ST. © UNION CITY. N. J. 


SCORES OF USES such as driving fans, movie projectors, and 
other light home appliances; powering toys, motion displays, 


switches and control systems—these and many other applications 


have proved the lasting dependability of the Alliance Model 
MS Motor, illustrated above. 


The MS Motor is unidirectional, available for either clockwise 


or counter-clockwise rotation. It may be wound for voltages 
from 24 to 250 at frequencies of 40, 50, or 60 cycles, with 
power outputs ranging from 1/250 to 1/800 H.P. consistent with 


duty cycle requirements. 


Finest materials and precision manu- 


facturing assure long life and freedom from breakdowns. Excep- 


tionally low priced. 


Write or wire for sample and complete information. 


ALLIANCE MFG. CO., Dept. H, Alliance, Ohio 
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Hard Maple 


WOOD SLOT WEDGES 





ALL SHAPES 
ALL SIZES! 


@ No matter how special your 
requirements, Insulation Manufac- 
turers Corporation has armature slot 
wedges in just the shape and size 
you need. There are 49 standard 
stock sizes and over 200 special sizes 
available. These wedges are cut 
from hard maple, tumbled and 
waxed to give a smooth edge that 
will not splinter. 


Also a Complete Line 
of Insulating Materials 


Insulation Manufacturers Corpo- 
ration carries a complete line of 
electrical insulations for motors, 
transformers, radio devices, and 
other electrical products—including 
Macallen Mica, Manning Insulating 
Paper, Vartex Varnished Cloth, 
Dolph Varnish, Fiberglas, Dieflex 
Varnished Tubing and Sleeving, 
tape, and other products. 


Sample Wedges on Request 


INSULATION 
MANUFACTURERS CORPORATION 


565 West Washington Bivd. “oO: A tee rer ae Tr 
Chicago, Illinois eo Cleveland; Ohio 
DETROIT © MILWAUKEE © MINNEAPOLIS © PEORIA 


SPECIALISTS IN ELECTRICAL INSULATION 
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1608 Beard Avenue 


APPLIANCE SALES GAINS CONTINUE 


aera atl gaa) eet meee) 


Manufacturers of the Air-Way Vacuum 
Cleaner and Other Motorized Appliances 





W. M. CHACE CoO. 


Detroit Mich. 





Washing Machines. Shipments in June reversed seasonal 
trends to total 120,076, increasing 53.2 per cent over 78,354 in 
June 1938 and topping the 105,266 shipments in May by 14 per 
cent. The sharp upturn sent the half-yearly total to 734,060 
compared to 541,898 in the 1938 period, an increase of 35.4 per 
cent, according to industry figures reported by the American 
Washer and Ironer Manufacturers Association. 

Ironers. June shipments were 7,216 against 8,433 in May, 
off 14.4 per cent, and 7,046 in June 1938, up 2.4 per cent, bring- 
ing the six months’ total to 52,527, 2.2 per cent above last year’s 
figure of 51,349. 

Vacuum Cleaners. Sales in June aggregated 99,674 com- 
pared with 114,377 units in May, a decline of 12.8 per cent, 
and 85,918 in June last year, a gain of 16 per cent, according 
to the Vacuum Cleaner Manufacturers Association. For the 
first half of 1939 sales reached 706,253, up 3.9 per cent from 
those of the same period last year. 

Refrigerators. Domestic household units sold during June 
totaled 250,045 as compared with 254,805 in May and 97,776 
in June 1938, a decrease of 1.8 per cent and a sharp upturn of 
155.7 per cent, respectively. For the January-June period, ac- 
cording to reports received by the National Electrical Manu- 
facturers Association, sales amounted to 1,315,790, up 53.4 per 
cent from the corresponding period last year when 857,682 
were sold. 


ABOUT PEOPLE YOU KNOW— 


Frank R. Pierce, former manager of the household sales 
division of the Frigidaire division of General Motors, has 
been appointed general sales manager of the Kelvinator divi- 
sion of Nash-Kelvinator Corporation succeeding Henry W. 
Burritt who resigned as vice president in charge of sales to 
assume the presidency and general managership of the Eureka 
Vacuum Cleaner Company. Fred Wardell, president and 
founder of Eureka, is now chairman of the board. 

J. C. Adams, assistant to the managing engineer of the ap- 
pliance section of General Electric at Bridgeport, will shortly 
assume new duties as chief engineer of Manning, Bowman & 
Company. 

M. G. O’Harra, vice president in charge of sales of all 
Norge household appliances, will now direct the entire sales 
activities of the Norge division, Borg-Warner Corporation. 
Under Mr. O’Harra will be James A. Sterling who becomes 
general merchandise manager. Charles E. Smith has been 
promoted to range division manager. 

W. W. Williams, vice president of the Williams Oil-O- 
Matic Heating Corporation since its establishment in 1918, has 
succeeded his father, C. U. Williams, as president of the firm. 





FL. A. WRIGHT G. R. PROUT W. T. DARCY 


F. A. Wright has been appointed manager of resale sales 
for Cutler-Hammer, Inc., to succeed B. M. Horter, now general 
sales manager. Mr. Wright, connected with the company since 
1927, comes to Milwaukee from the St. Louis sales territory. He 
is an active member of the Engineers Club of St. Louis and 
is also associated with the St. Louis Electrical Board of Trade. 

G. R. Prout has been appointed manager of sales of in- 
dustrial control at General Electric with headquarters in Sche- 
nectady. For the last 15 years he has been connected with the 
company’s southwestern district, having been appointed acting 
manager of the industrial department in this district in Feb- 
ruary of this year. 

W. T. Darcy, associated with the renewal parts section of 
the industrial department in various plants of General Elec- 
tric, has been appointed manager of the sales of renewal parts. 
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H. R. Summerhayes, manager of the engineering division of 
the central station department of General Electric, has been 
appointed consulting engineer and D. M. Jones, who was in 
charge of the sponsor engineers section of the department, fills 
the vacancy left by Mr. Summerhayes. 

J. H. Vogel, who first entered the employ of the York Ice 
Machinery Corporation in 1915, has been appointed general 
works manager. 

W. H. Dunn, comptroller and assistant treasurer of Ray- 
bestos-Manhattan, Inc., has been elected secretary. 

C. H. Thordarson, founder and president of Thordarson 
Electric Mfg. Company, has recently been awarded the highest 
honor given by the Danish and Icelandic governments for his 
work in perfecting the transformer. 

Maurice G. McCall has been appointed director of the 
newly formed technical department of the accessory sales divi- 
sion of Stewart-Warner Corporation in which position he will 
be responsible for the preparation of specifications, cataloging 
and pricing of accessories. 

William C. Van Cleaf has been made director of industrial 
relations of the manufacturing departments at the Allis-Chal- 
mers Company works in Milwaukee. In this capacity he will 
act as chairman of the company’s labor advisory board. 

Tom Turner has been appointed manager of the meter 
division of Westinghouse Electric & Mfg. Company at Newark 
succeeding the late Ralph M. Rumbel. 

T. E. Shea, formerly of Bell Telephone Laboratories, has 
been elected vice president of Electrical Research Products, 
Inc., succeeding H. G. Knox who has resigned. Mr. Shea 
becomes director of engineering and will have charge of all 
technical activities. 


PRODUCTION COSTS VS. SELLING PRICE 


Facts regarding the costs involved in getting goods from the 
original producer to the ultimate consumer have been gathered 
by a special research staff of the Twentieth Century Fund for 
an analysis of the problem. The spread between cost of produc- 
tion and retail selling price is offered as a rough indication of 
the total cost of the process of distribution. The report points 
out, however, that a wide margin between production cost and 
sales price does not necessarily mean either waste or undue 
profit in the distribution process. Some items cost more to 
distribute than others. The selling price, and therefore the 
spread, is affected by such conditions as competition between 
producers as well as retailers, seasonability and style changes, 
distance from the market, state taxes and other factors. 

Computed figures based on averages show that refrigerators, 
listed as an example of a type of durable goods, cost about $58 
to manufacture in 1935 and were sold for $156. About $12 
was retained by the manufacturer to cover his selling and ad- 
ministrative expense and profit, $16 was the wholesaler’s mar- 
gin and $70 represented the costs and profits of the retail 
dealer, according to the survey. 


NEMA APPROVES MEMBERSHIP APPLICATIONS 


Membership applications from the Akron Porcelain Company, 
Louthan Mfg. Company and the Superior Porcelain Company 
for affiliation in the ceramic division of the National Elec- 
trical Manufacturers Association have been approved. The 
first two organizations are also affiliated with the special cer- 
amic insulation section while the latter company is affiliated 
with the standard electrical porcelain section. Application of 
the Hollup Corporation, Chicago, for affiliation in the electric 
welding section and welding wire group has also been approved. 


PLANT EXPANSIONS 


Industrial Instruments, Inc. has moved its plant and 
offices from Bayonne, N. J. to larger quarters at 156 Culver 
Avenue, Jersey City. 

Farnsworth Television & Radio Corporation of Phila- 
delphia has removed its personnel and research laboratory 
equipment to Fort Wayne, Indiana. 

Mercoid Corporation’s Boston office is now located at 839 
Beacon Street. 
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WHICH or tnese 


RESISTANCE 
COATINGS 


Do You Require ? 





Your equipment is designed for the 
temperatures and atmospheric con- 
ditions expected in service. IRC 
Wire Wound Resistors are designed 
exactly the same wayand forthe same 
reasons—toassure maximum depend- 
ability and economy. For example: 


IRC TYPE B COATING, 


rated at 250° C. rise, is the best and most 
economical for low range, high power 
applications under all types of atmos- 
pheric conditions. 


IRC TYPE A COATING, 


rated at 130° C. rise, provides maximum 
protection for medium and high resis- 
tance requirements in domestic applica- 
tions involving low power. 


p irc TYPE C COATING, 


rated at 130°C. rise, is designed for com- 
plete dependability on medium and high 
resistance values under the worst pos- 
sible conditions such as those encounter- 
ed on shipboard, in the tropics or in 
highly humid climates. It will withstand 
9 cycles of the famous boiling hot and 
zero cold salt water immersion test. 


IT PAYS TO KNOW! 


Don’t buy resistors blindly in the hope that 
you are getting the most protection for your 
money! It pays to let IRC engineers study 
your applications. Their suggestions — based 
on an exceptionally broad experience in the 
manufacture of standard and special resis- 
tance types—may pave the way to increased 
dependability and economy. 


WRITE for Wire Wound Resistor 
Catalog IV. Catalogs covering other 
resistor types also available on request. 


INTERNATIONAL RESISTANCE CO. 


405 N. Broad Street, Philadelphia, Penna. 


Makers of Resistance Units of More Types, 
in More Shapes, for More Applications 
Than Any Other Manufacturer in the World. 



























































































































MATERIALS + ELECTRICAL & MECHANICAL PARTS + EQUIPMENT - FINISHES 





e A monthly reader reference facility giving a complete alphabetical list of 
the materials, electrical and mechanical parts, equipment and finishes as 
advertised in ELECTRICAL MANUFACTURING. Also consult adver- 
tising pages, turning to advertisers’ index two pages removed from back 
cover. Always use the latest issue since content is corrected each month. 


ADAPTERS, Plug 
Cc. D. Wood Elec. Co., Inc., 826 Broadway, New York, 
N. Y. 


ALLOYS, Aluminum 
Aluminum Co. of America, 2179 Gulf Bldg., Pittsburgh, 
Pa. 


ALLOYS, Bronze 
Bunting Brass & Bronze Co., Toledo, O 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


ALLOYS, Copper 

American Brass Co., Waterbury, Conn. 

Mallory & Co., Inc., P. R., Indianapolis, Ind. 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


ALLOYS, Magnesium 
Dow Chemical Co., Dowmetal Division, Midland, Mich. 
‘‘Dowmetal.’’ 


ALLOYS, Low Melting and Bismuth 
Cerro De Pasco Copper Corp., 44 Wall, New York, N. Y. 
*‘Cerromatrix,’’ ‘‘Cerrobase,’’ ‘‘Cerrobend.’’ 


ALLOYS, Nickel 
International Nickel Co., Inc., 67 Wall, New York, N. Y. 


ALLOYS, Permanent Magnet. See Magnets. 


ALLOYS, Resistance 

Driver Co., Wilbur B., Newark, N. J. 
Driver-Harris Co., Harrison, N. J 
Hoskins Mfg. Co., Detroit, Mich. 


ALLOYS, Zinc 
New Jersey Zinc Co., 160 Front, New York, N. Y. 


ALUMINUM ' 
Aluminum Co. of America, 2179 Gulf Bidg., Pittsburgh, 
Pa 


AMMETERS. See Instruments. 


ANODES, Nickel, Brass and Copper 


Seymour Mfg. Co., Seymour, Conn. 


ARMATURE STANDS 


Dowick Bros., Inc., 671 Communipaw Ave., Jersey City, 
N. J 





Insulate bare wire with LAVOLAIN ball and 
socket beads. High dielectric and mectanical 
strength. 13 sizes. Shown '» size. 


THE STAR PORCELAIN CO. 
41 Muirhead Ave. TRENTON, N. J. 


CARBON 
PRODUCTS 


BRUSHES—RINGS—ELECTRODES 
WELDING CARBONS— SHAPES 


The experience of 27 years of carbon 
engineering available on request. 


WRITE FOR CATALOG. 


Becker Brothers Carbon Co. 


CICERO, ILL. 
3450 So. 52nd Avenue, suburb of Chicago 





ARMORED CABLE, Strip 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O (United States Steel Corp. Subsidiary.) 

John A. Roebling’s Sons Co., Trenton, N ° 


ATTENTUATORS. See Resistors, Radio 
Control. 


BEADS, Insulating 

American Lava Corp., Chattanooga, Tenn. 

Dunn, Inc., Struthers, 134 N. Juniper, Philadelphia, 
Pa ‘Fish Spine.’’ 

Star Porcelain Co., Trenton, N. J ‘**Lavolain.’’ 

Steward Mfg. Co., D. M., Chattanooga, Tenn. 


BEARINGS, Ball and Roller 

Bearings Co. of America, 519 Harrisburg Ave., Lan- 
caster, Pa. 

Fafnir Bearing Co., New Britain, Conn. 

New Departure, Division General Motors Corp., Bristol, 
Conn 

Norma-Hoffmann Bearings Corp., Stamford, Conn 

S K F Industries, Inc., Front & Erie Ave., Philadelphia, 
Pa 


BEARINGS, Oil-less. See Bearings and 


Bushings, Graphite; Bearings and Bush- 
ings, Non-Metallic. 


BEARINGS & BUSHINGS, Bronze 


Bunting Brass & Bronze Co., Toledo, O. 


BEARINGS & BUSHINGS, Graphite 
Sunting Brass & Bronze Co., Toledo, O. 
Genera Section B-49. Plastics Dept., 





Randall Graphite Products Corp., 515 W. Lake, Chicago, 


BEARINGS & BUSHINGS, Non-Metallic 

Brandywine Fibre Products Co., 1402 Walnut, Wilming- 
ton, Del 

Continental-Diamond Fibre Co., Newark. Del. 


Formica Insulation Co., 4638 Spring Grove Ave., Cin 
innatl oO 

General Electric Co., Section B-49. Plastics Dept., 
Pittsfield, Mass 





Mica Insulator Co., Dept. 31, 200 Varick, New York 
N. ¥ 7 micoid.’’ 

National Vuleanized Fibre Co., Wilmington, Del 
Richardson Co., Melrose Park (Chicago), Ill. ‘‘Insurok.’’ 


BERYLLIUM COPPER. See Copper Beryl- 
lium. 





BEZELS & CRYSTALS 


Grammes & Sons, Inc., L. F., 393 Union, Allentown, Pa 


BLADES, Fan. See Wheels, Blower and 
Fan. 


BLOWER WHEELS. See Wheels, Blower 
and Fan. 


BLOWERS, Armature 
Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill. 


BOLTS, NUTS AND SCREWS 
can Screw Co., Providence, R. I 
Sales Co., 24 S. Jefferson St., Chicago, Il. 
sssive Mfg. Co., Torrington, Conn 
& Son, Inc Jos. T., Chicago, II] 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


BOLTS, Stove 
American Screw Co., Providence, R. I 
Chandler Products Company, Euclid, Ohio 
Continental Screw Co., New Bedford, Mass 
Corbin Screw Corporation, New Britain, Conn. 
The Lamson & Sessions Co., Cleveland, Ohio 
National Screw & Mfg. Co., Cleveland, Ohio 
Parker-Kalon Corporation, New York, N. Y 
Pheoll Manufacturing Company, Chicago, Illinois 
Russell, Bardsall & Ward Bolt & Nut Co., Port Chester, 
ee 
Scovill Manufacturing Co., Waterbury, Conn. 


BOXES AND CARTONS 


Gaylord Container Corp., St. Louis, Mo 
Hinde & Dauch Paper Co., 3907 Decatur, Sandusky, O. 





BRASS, BRONZE AND COPPER 





American Brass Co., Waterbury, Conn 

American Nich id Ce 12 N. Second, Peru, Ill. (Pre- 
finished Brass Sheets 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn 


BRONZE BARS, Solid and Cored 


Bunting Brass & Bronze Co., Tuledo, O 


BRONZE SHEETS. See Brass, Bronze and 


Copper. 


BRUSH SEATERS. See Seaters. 


BRUSHES, Commutator 

Becker Brothers Carbon Co., 3450 S. 52nd Ave., Cicero, 
Ill. 

General Electric Co., Schenectady, N. Y 

Superior Carbon Products, Inc., 9115 George Ave 
land, O 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa 


., Cleve- 


BUSHINGS, Bronze. See Bearings & Bush- 
ings, Bronze. 


BUSHINGS, Ceramic. See Ceramics. 


BUSHINGS, Comp. and Fibre. See Bear- 
ings & Bushings, Non-Metallic. 


BUSHINGS, Non-Metallic. See Bearings 
& Bushings, Non-Metallic; Ceramics. 


BUSHINGS, Porcelain. See Porcelain. 


CABLE, Asbestos Insulated 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O (United States Steel Corp. Subsidiary.) 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill 

Boston Insulated Wire & Cable Co., Dorchester, Mass. 

er Cable Corp., 420 Lexington Ave., New York, 


General Elec. Co., Section Y-8195, Appliance and 
Merchandise Dept., Bridgeport, Conn. ‘‘Deltabeston.’’ 

Rockbestos Products Corp., 742 Nicoll, New Haven, Conn. 
‘Rockbestos A. V. C.”’ 

John A. Roebling’s Sons Co., Trenton, N. J. 


CABLE, Heavy Duty 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 

Boston Insulated Wire & Cable Co., Dorchester, Mass. 

“—' Cable Corp., 420 Lexington Ave., New York, 
i Ee 

General Elec. Co., Dept. 6A-201, Schenectady, N. Y. 
‘‘Glyptal,’’ ‘‘Versatol.’’ 

Rockbestos Products Corp., 742 Nicoll, New Haven, Conn. 
‘‘Rockbestos All-Asbestos,”’ ‘“‘Rockbestos A. V. C.’’ 

John A. Roebling’s Sons Co., Trenton, N. J. 


CABLE, Microphone, Speaker & Battery 
American Enameled Magnet Wire Co., Port Huron, Mich. 
American Steel & Wire Co., Rockefeller Bldg., Cleve- 


land, O (Tnited States Steel Corp. Subsidiary. ) 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, Il 


soston Insulated Wire & Cable Co., Dorchester, Mass 

General Cable Corp., 420 Lexington Ave., New York, 
NM. 2 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. 


CAMBRIC AND CANVAS, Varnished. See 
Cloth, Insulating. 


CANDLES, Fixture. See Tubing, Vulcan- 
ized Fibre. 


CAPACITORS. See Condensers. 


CASTINGS, Aluminum 
Aluminum Co. of America, 2179 Gulf Bldg., Pitts- 
burgh, Pa 


CASTINGS, Die 

Aluminum Co. of America, 2179 Gulf Bldg., Pittsburgh, 
Pa 

American Brass Co., Waterbury, Conn 

Dow Chemical Co., Dowmetal Division, Midland, Mich. 
‘“‘Dowmetal’’ (Magnesium Alloy). 


CASTINGS, Magnesium Alloy 
Dow Chemical Co., Dowmetal Division, Midland, Mich. 
*‘Dowmetal.’’ 


CASTINGS, Monel, Pure Nickel, Nickel 
Alloyed 
[nternational Nickel Co., Inc., 67 Wall, New York, N. Y. 


CASTINGS, Phosphor Bronze 
3unting Brass & Bronze Co., Toledo, O 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


CELLS, Standard 


The Eppley Laboratory, Inc., Newport, R. I 


CEMENT, Commutator 

ldeal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
n. &. 


CERAMICS. Bushings, Washers, Special 
Shapes. (See also Porcelain.) 

American Lava Corp., Chattanooga, Tenn. 

Louthan Mfg. Co., East Liverpool, O. 

Steward Mfg. Co., D. M., Chattanooga, Tenn 

Wrought Washer Mfg. Co., 2200 S. Bay, Milwaukee, 
Wis 


CHAIN, Socket 
3ead Chain Mfg. Co., 16 Mt. Grove, Bridgeport, Conn. 


CIRCUIT BREAKERS 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

General Electric Co., Schenectady, N. Y 

Heinemann Elec. Co., 99 V’lum, Trenton, N. J. **Re- 
Cirk-it.’’ 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts- 

burgh, Pa. 
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Supplying 
World Markets 


for 


PORCELAIN 


Ae 


The Colonial Insulator Co. 


General Office and Factory — Akron, Ohio 


Chicago, Illinois and London, England 


STURDIER - BETTER INSULATED - LOWER COST 


SQUARE...RECTANGULAR... 


FOR SMALL TRANSFORM- 
ERS .. REACTORS .. A. C. 
RELAYS .. SOLENOIDS .. 
VIBRATORS. 


ROUND... 


FOR SOLENOIDS .. RE 
LAYS .. SIGNALS. . BELLS 
. BUZZERS. 


Write for Prices and Samples 


PRECISION PAPER TUBE COMPANY 


nufactures Square, Rectangular, Roun 


2035 W. CHARLESTON ST. CHICAGO, ‘ILLINOIS 








SAVE MONEY ON CUSTOM-MADE SMALL 


PRECISION PARTS 


for Instruments, Cameras, Appliances etc. 


@ Our special department i 1 
equipped with high-speed auto- | g Pa ! 
matic machines especially de- | 
signed for the purpose — is | 
prepared to handle your quan- é 9 


—<— 


exactly to your specifications. 
Send us blueprints or samples 
Ask us to quote. 


tity production requirements | 


Address: Custom Parts Dept. 
WALTHAM | 
WATCH COMPANY | 
Waltham, Mass. os t sf 
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Motor Drive Unit 


The Cullman Drive is an individual Electric Motor 
Unit designed primarily to eliminate countershaft and 
overhead belting arrangements. It increases machine 
efficiency approximately 25° or more and is durable. 


Any lathe, shaper, milling machine, screw machine or 
punch press can be modernized at surprisingly low 
cost by the installation of the Cullman Drive. 


A 60-Day FREE TRIAL without obligation will con- 
vince you of the value of Cullman Drives. 


Write today for full information 


CULLMAN WHEEL COMPANY 


1328 ALTGELD ST. CHICAGO, ILL. 


TTT yas 


Precision manufac- 
tured to your specific 
voltage, frequency, 
speed, and torque re- 
quirements in diversi- 
fied speeds from 3 
R.P.S. to 1 R.P.H. 








These hysteresis shaded-pole type synchronous 
motors are particularly adaptable for industrial clocks, 
time switches, recording instruments, etc. They are 
available in the same size units for different speeds. 
Compact and easily mounted. with enclosed coils 


and oil-sealed gear trains. Output shafts have two 


bearings. 


For performance specify HAYDON. 
HAYDON MANUFACTURING CO., INC. 
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SHERMAN Ss 


SOLDERLESS 


WH The S-O Type illustrated is only one of th 
numerous practical designs evolved by Sherman. 
Rigid, pure copper construction, these solderless 
lugs are interchangeable with lugs of standard 
design. Easy to use—no special tools. Samples 
furnished on request; write today! 


| H. B. SHERMAN MFG. CO. 


BATTLE CREEK MICHIGAN 















MAGNET 
SOLENOID 


Electrical Coil Winding Co. Est. 
2731 Saunders St., Camden, N. J. 1924 











‘THE DANO ELECTRIC CO. 


Manufacturers of 


/MAGNETIC WINDINGS 
AND TRANSFORMERS 











To Specifications 


93 MAIN ST.,WINSTED, CONN. 














Magnetic Valves 


to control electrically 
the flow of 


STEAM — WATER — 


OIL—AIR—GAS 
Ete. 


Write for bulletins 


MAGNATROL VALVE 
CORPORATION 
56 Beekman St., New York 

















THE ONLY COMPLETE LINE 
OF INTERCOMMUNICATION 


ae 






Send Forg Catalogue 


REGAL AMPLIFIER MFG. CORP. 
14-16 W. 17th ST., NEW YORK 
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CLIPS AND MOUNTINGS, Fuse 

Dante Elec. Mfg. Co., Bantam, Conn. 

Ilseco Copper Tube & Products, Inc., 5629 Madison Rd., 
Cincinnati, O. 

Jones, Howard B., 2300 Wabansia Ave., Chicago, Ill. 

Littelfuse, Inc., 4252 Lineoln Ave., Chicago, lil. 

Patton MacGuyer Co., 17 Virginia Ave., Providence, 


m. ©. 
Sherman Mfg. Co., H. B., Battle Creek, Mich. 


CLOTH, Insulating 

Acme Wire Ce., New Haven, Conn. 

— & Co., Wm., 276 Fourth Ave., New York, N: Y. 
“Turbo.” 


General Hilectric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Il. 

Mica Insulator Co., Dept. 31, 200 Varick, New 
York, N. Y. ‘‘Armatite,’’ ‘‘Empire.’’ 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


CLUTCHES 
Hilliard Corp., 106 W. Fourth, Elmira, N. Y. 


COIL (Coils) 
Armature and Field. See Coils. 
Driers and Impregnators. See Ovens, Industrial. 
Electromagnets. See Coils. 
Impregnators. Vacuum. See Ovens, Industrial. 
Induction. See Coils. 
Resistance. See Units and Elements. 
Winders and Spreaders. See Winding Machines, Coil. 


COILS 

Aeme Wire Co., New Haven, Conn. 

American Wire Div., Electric Auto-Lite Co., Port Huron, 
Mich. 

Dano Elec. Co., 93 Main, Winsted. Conn 

Davis & Co., Inc., Dean W., 541 W. Fulton, Chicago, 
Il. 

ree Coil Winding Co., 2731 Saunders, Camden, 


Electricoil Co., Inc., 6 Varick, New York, N. Y. 
General Electric Co.. Schenectady, N. Y. 
John A. Roebling’s Sons Co., Trenton, N. J. 


COMMUTATOR STONES & GRINDERS 
(See also Seaters, Commutator Brush.) 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill. 


CONDENSERS, Electrolytic Filter 

Aerovox Corp., New Bedford, Mass. ‘‘Hi Farad.’’ 

Benwood Linze Co., St. Louis, Mo. 

Cornell-Dubilier Elec. Corp., 1008 Hamilton Blvd., 
S. Plainfield, N. J 

General Electric Co., Schenectady, N. Y. 

Mallory & Co., Inc., P. R., Indianapolis, Ind. 


CONDENSERS, Fixed 

Acme Wire Co., New Haven, Conn. 

Aerovox Corp., New Bedford, Mass. 

Cornell-Dubilier Elec. Corp., 1008 Hamilton Blvd., 
S. Plainfield, N. J. 

General Electric Co., Schenectady, N. Y. 

Mallory & Co., Inc., P. R., Indianapolis, Ind. 


CONNECTORS, Wire 

Dante Elee. Mfg. Co., Bantam, Conn. 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill. 

Iisco Copper Tube & Products, Inc., 5629 Madison Rd., 
Cincinnati, O 

Jones, Howard B., 2300 Wabansia Ave., Chicago, Ill. 

Rajah Co.. Bloomfield, N. J. 

Sherman Mfg. Co., H. B., Battle Creek, Mich. 


CONTACTORS, Magnetic. See Relays. 
CONTACT POINTS. See Points, Contact. 


CONTACTS, Carbon and Graphite 
Becker Brothers Carbon Co., 3450 S. 52nd Ave., Cicero, 


Ill. 
Superior Carbon Products, Inc., 9115 George Ave., Cleve- 
land. 


CONTROLLERS, Motor 
(See also Rheostats, Motor Control.) 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
Dunn, Inc., Struthers, 138 N. Juniper, Philadelphia, Pa. 
General Electric Co., Dept. 6-A201, Schenectady, N. Y. 
Heinemann Elec. Co., 99 Plum, Trenton, N. J. 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 
Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


CONTROLS, Electronic 

General Electric Co., Schenectady, N. Y. 

G-M Laboratories, Inc., Dept. G., 1731 Belmont Ave., 
Chicago, Ill. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

Weston Elec. Instrument Corp., 5882 Frelinghuysen Ave., 
Newark, N. J 


CONTROLS, Pressure and Vacuum. See 
Controls and Valves, Temperature. 


CONTROLS, Radio. See Resistors, Radio 


CONTROLS AND VALVES, Temperature 
(See also Regulators, Temperature; Thermostats.) 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

Barber-Colman Co., Rockford, Il. 

General Electric Co., Schenectady, N. Y. 

H-B Elec. Co., Inc., 2531 N Broad, Philadelphia, Pa. 

Magnatrol Valve Corp., 56 Beekman, New York, N. Y. 

Mercoid Corp., 4201 Belmont Ave., Chicago, Ill. 

Supreme Elec. Products Corp., 105 Mt. Hope Ave., 
Rochester, N. Y. 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 






CONVERTERS, Rectifier. See Rectifiers. 


COPPER, Beryllium 
American Brass Co., Waterbury, Conn. 


COPPER SHEETS. See Brass, Bronze and 
Copper. 


COPPER, Thin-Sheets (Electro-Deposition) 
American Brass Co., Dept. D5, Waterbury, Conn. 


CORD, Flexible, Heater, Lamp, Radio and 
Heavy Duty Cords 
(See also Cable, Heavy Duty; Flexible Leads; Wire, 
Insulated. ) 
American Wire Div., Electric Auto-Lite Co., Port Huron, 


Mich. 
American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, Il. 
Boston Insulated Wire & Cable Co., Dorchester, Mass. 
Diamond Wire & Cable Co., Chicago Heights, Ill. 
Driver Co., Wilbur B., Newark, N. J. 
— Cable Corp., 420 Lexington Ave., New York, 
i. 


General Electric Co., Section Y-8195, Appliance and 
Merchandise Dept., Bridgeport, Conn. ‘‘Deltabeston.’’ 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. 
Rockbestos Products Corp., 742 Nicoll, New Haven, 
Conn. ‘‘Rockbestos All-Asbestos.’’ 

John A. Roebling’s Sons Co., Trenton, N. J. 


CORDS, Resistance Line 

Boston Insulated Wire & Cable Co., Dorchester, Mass. 
Diamond Wire & Cable Co., Chicago Heights, Ill. 
Holyoke Wire & Cable Corp., 710 Main. Holyoke, Mass. 
Ohmite Mfg. Co., 4806 W. Flournoy, Chicago, Ill. 
Rockbestos Products Corp., 742 Nicoll, New Haven, Conn 


CORES, Resistor and Resistance Coil 
American Lava Corp., Chattanooga, Tenn. 
Colonial Insulator Co., Akron, O. 
General Electric Co., Schenectady, N. Y. 
Louthan Mfg. Co., East Liverpool, O. 
Star Porcelain Co., Trenton, N. J. 
“*Lavolain.’’ 
Steward Mfg. Co., D. M., Chattanooga, Tenn. 


**Thermolain,”’ 


COTTER PINS. See Pins, Cotter. 


COUNTING DEVICES. See Controls, Elec- 
tronic; Tachometers. 


COUPLINGS, Flexible 

Cullman Wheel Co., 1328 Altgeld, Chicago, Ill. 
Hilliard Corp., 106 W. Fourth, Elmira, N. Y. 
Richardson Co., Melrose Park (Chicago), Il. 

Torrington Mfg. Co., Torrington, Conn. 


CRYSTALS, Molder. See Bezels & Crys- 
tals. 


CUPS, Oil and Grease 

Gits Bros. Mfg. Co., 1854 S. Kilbourn Ave., Chicago, 
Til. 

Hunter Pressed Steel Co., Lansdale, Pa. 

Speedway Mfg. Co., 1828 S. 52nd Ave., Cicero, Il. 

Trico Fuse Mfg. Co., Milwaukee, Wis. 


DIALS, Etched. See Name Plates. 


DIALS, Radio Tuning Mechanism 
Grammes & Sons, Inc., L. F., 393 Union, Allentown, 
Pa. 


DIE-CASTINGS. See Castings, Die 


DIES AND MOLDS ! 
Chicago Molded Products Corp., 1024 Kolmar Ave., : 

Chicago, Ill. j 
Richardson Co., Melrose Park (Chicago), Ill. 5 


Stein & Co., Wm. P., 424 St. Paul, Rochester, N. Y. 


DRAFTING ROOM SUPPLIES 
Keuffel & Esser Co., Hoboken, New Jersey. 


DRIVE SCREWS. See Screws, Self-Tap- 
ping. 


DRIVES, Machine Tool 
Cullman Wheel Co., 1328 Altgeld, Chicago, Ill. 


DRYERS, Atmospheric, Vacuum 
Stokes Machine Co., F. J., 5996 Tabor Rd, Olney P. O., 
Philadelphia, Pa. 


ELECTRICAL SHEETS 
(For Sheet Steel See Sheets, Steel) 

Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United 
States Steel Corp. Subsidiary). 

Granite City Steel Co., Granite City, Ill. 

Newport Rolling Mill Co., Newport, Ky. 

Republic Steel Corp., Cleveland, O. 

Ryerson & Son, Inc., Jos. T., Chicago, Ill. 


ELECTRODES, Welding 
General Electric Co., Schenectady, N. Y. 
Mallory & Co., Inc., P. R., Indianapolis, Ind. 


ELECTRONIC CONTROLS. See Controls, 
Electronic. 


ENAMELS. See Finishes. 


ENGINES, Diesel 
Fairbanks, Morse & Co., Dept. 25, 600 S. Michigan 
Ave., Chicago, Ill. 


EQUIPMENT, Chemical and Special Pro- 
cess 

Stokes Machine Co., F. J., 5996 Tabor Rd, Olney P. O., 
Philadelphia, Pa. 


ELECTRICAL MANUFACTURING 
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7 BEAD CHAIN* 
tion) f 
and 
Wire, 
iuron, 
Cleve- 
) 
hl 
Mass. 
York, 
ep and 
ston.*’ 
Mass ° e e . 
Haven, @ Reduce failures . . . eliminate spoilage . . . and get 
: ss better results at lower cost by using Ryerson Certified 
The swiveled action of BEAD CHAIN* Steels osale vie elie BER lit | 
a : E ; : —steels that represent the highest quality ob- 
Lass. makes it unusually effective for holding : I a - 
Mass. sctew caps, as well as for pull sockets, tainable in each different classification. Their greater 
Conn other controls, suspension and orna- uniformity and desirable fabricating characteristics 
mentation in the electrical field. help produce sound dependable jobs in less time. 
Ryerson Certified Steels include carbon, tool and 
ro stainless steels. All shapes and sizes in stock for im- 
mediate shipment. Write for Stock 
List. Joseph T. Ryerson & Son, Inc. 
€Svag.isneo 19'* a . + 
oe Nate vascp-ere¥® Plants at: Chicago, Milwaukee, St. 
oe ee ee ee Louis, Cincinnati, Detroit, Buffalo, \ 
se ice for developing new asse blies. e e 
a eS Cleveland, Boston, Philadelphia, 
THE BEAD CHAIN MFG. COMPANY Jersey City. 
*Reg.U.S.Pat.o.16 Mt. Grove St., Bridgeport,Conn. i 
‘rys- 


ae ile ~CERROMATRIX will save 
MOTORS that cracked die! 


A Type for Every Need You can save that cracked die the way International 
_— DEPENDABLE 110-volt Induction and Register Co. saved this one— by nesting the parts in a 
Untvsssa’ Bistaws (AC oo BC), Kath-en- steel ring, holding them in place with screws driven 
cased and skeleton types, with or with- z r . 
out built-in gear box that gives range into the sides through the ring and then pouring 
Ave., . . : . . 
” of epends end ene av two daive chatts. Cerromatrix around the nested parts inside the ring. 
. Built to industrial standards. Thous- . a ~ 
la ands in use doing hundreds of different Sectional dies are made easily by the same method. 
jobs. Remarkably low prices em one Dozens of other uses for this low-temperature-melting 
; ora million. Also low voltage motors. So ae i 
Tap- : alloy that expands slightly on solidifying are described 
j SpeedWay Manufacturing Co. in book Stadt li 7 
| 1828 So. 52nd Ave., Cicero, Ill. foots in booklet. Send for your copy—no obligation. 
. CERRO DE PASCO COPPER CORPORATION 
P. Oo. a 44 WALLSTREET ° e ° NEW YORK, N. Y. 
: BRITISH ASSOCIATES: MINING & CHEMICAL PRODUCTS LTD., LONDON, ENGLAND 
; CANADIAN REPRESENTATIVES: DOMINION MERCHANTS LTD., MONTREAL, CANADA 
United 


TERMINAL PANELS 


Terminals, such as these, supplied mounted on panels, to your blue print, or 
trols, probably standard panels shown in our bulletins will fulfill your requirements. 


Write Us Asking for Bulletins 


Leading electrical manufacturers are regularly 
purchasing our products. 


chigan Over 400 standard items of TERMINALS, TERMINAL PANELS 
ELECTRICAL PLUGS AND SOCKETS 


ni HOWARD B. JONES 


P. O., 2300 WABANSIA AVENUE CHICAGO, ILL. 
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(CEE BURNLEY, 

| by nee eet 5 THE ORIGINAL || 
NRUEY SOLDERING PEA a Favorite) 
Ss oo) 









MAKES SOLDER 
FLOW QUICK 
AND FAST 


pSURRLEY 


18 f 
TLE PASTE TH J 
| NEY QATTERY & MPG. CONOR OSA Approvedby || 
Underwriters’ 
Laboratories | 
Manufactured by 


BURNLEY BATTERY & MFG. CO. 


NORTH EAST, PENNSYLVANIA 









| 


SPECIALISTS IN GEAR AND 
a a ee 


Perkins specializes in manu- 
facturing gears of all types 
to your specifications. 


Send us blue prints or other 
specifications and get our 
prices on your require- 
ments. 


at MACHINE & GEAR CO. 


SPRINGFIELD MASSACHUSETTS 





INSTRUMENT LITTELFUSES 

for meters, 1/200 amp. up. HI- 

VOLT LITTELFUSES for trans- 

mitters, etc., 1000, 5000, 10,000 

voit oe eee up. 

NEON VOLTAGE SES and 
Indicators. AIRCRAFT, AUTO WRITE 
and RADIO FUSES; fuse gop 


mounting, ete. CATALOG 


ete Sa See 





Complete Line of 
Pilot Light 
Assemblies for 
All Applications 


Write for 
NEW 6 PAGE 
CATALOGUE 








ESCUTCHEONS 


Grammes & Sons, Inc., L. F., 393 Union, Allentewn, 
Pa. 


EYELETS 

American Brass Co., Waterbury Brass Goods Branch, 
Waterbury, Conn. 

Federal Sales Co., 24 S. Jefferson St., Chicago, Il. 

Platt Bros. & Co., Waterbury, Conn. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


FAN BLADES AND WHEELS. See 
Wheels, Blower and Fan. 


FEELERS, Air Gap. See Gauges, Air Gap. 


FELT 
American Felt Co., Inc., 315 Fourth Ave., New York, 
a. - 


Felters Co., Inc., 201 South, Boston, Mass 
Western Felt Works, 4029-4115 Ogden Ave., Chicago, 
Ill. 


FILTERS, Radio Interference 
Aerovox Corp., New Bedford, Mass. 


FERRULES 


American Brass Co., Waterbury Brass Goods Branch, 
Waterbury, Conn 

Patton-MacGuyer Co., 17 Virginia Ave., Providence, 
R. I 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


FIBRE, Phenol. See Plastics. 


FIBRE, Vulcanized 
nd Rod, Gaskets, Washers, Screw Machine 
; see also Tubing, Vu 1ized Fibre 
Brandywine Fibre Products Co., 1402 Walnut. Wilming 
ton, Del 
Continental-Diamond Fibre Co., Newark, Del. ‘‘Codite,’’ 









Vul 
Franklin Fibre-Lamitex Corp., 190 E. 12th. Wilmington 


General Electric Co., Section B-49, Plastics Dept., Pitts 
field. Mass ““Textolite’’ (‘‘Cetec’’ Cold Mold). 

Insulatior Manufacturers Corp., 565 W Washington 
Blvd., Chicago, Ill 

National Vulcanized Fibre Co., Wilmington, Del. ‘‘Peer 
less.”” ‘*Vul-Cot.’ 

Quadriga Mfg. Co., 209 W. Grand Ave., Chicago, III. 

Taylor Fibre Co., Norristown, Pa 

Wrought Washer Mfg. Co., 2200 S. Bay, Milwaukee 
Wis 


FINISHES 
(Paints, Lacquers, Enamels.) 

Aluminum Company of America, 2179 Gulf Bldg., Pitts- 
burgh, Pa. 

General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Maas and Waldstein Co., Newark, N. J. 

New Wrinkle, Inc., Dayton, O. (Wrinkle.) 


FLEXIBLE LEADS AND WIRING HAR- 
NESSES 

American Enameled Magnet Wire Co., Port Huron, Mich. 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, Il. 

Boston Insulated Wire & Cable Co., Dorchester, Mass. 

General Cable Corp., 420 Lexington Ave., New York, 
mi. Ee 

General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. 


FLEXIBLE RESISTORS. See Cords, Re- 
sistance Line. 


FLUX, Brazing 
Handy & Harman, 82 Fulton, New York, N. Y. 


FURNACES, Direct-Heat, Electric 


General Electric Co., Schenectady, N. Y 


FUSES, Enclosed 

Dante Elec. Mfg. Co., Bantam, Conn. 

General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Littelfuse, Inc., 4252 Lincoln Ave., Chicago, III. 

Trico Fuse Mfg. Co., Milwaukee, Wis. ‘‘Trico,’’ ‘‘Kant- 
ark.’’ 


FUSES, Potential 
Littelfuse, Inc., 4252 Lincoln Ave., Chicago, Ill. (Sure 
Protectors. ) 


GASKETS, Felt 
American Felt Co., Inc., 315 Fourth Ave New York 
MN. Ee 


GASKETS, Fibre. See Fibre, Vulcanized. 


GAUGES, Air Gap 


Ideal Commutator Dresser Co., 1008 Park Ave., Syca 
more. II] 


GAUGES, Vacuum 
Stokes Machine Co., F. J., 5996 Tabor Rd., Olney P. O 
Philadelphia, Pa. 


GEARS AND PINIONS, Metal 


Gear Specialties, Inc., 2650 W. Medill Ave., Chicago 


Til 
Perkins Machine & Gear Co., Springfield, Mass. 


GEARS AND PINIONS, Non-Metallic 

Brandywine Fibre Products Co., 1402 Walnut, Wilming 
ton, Del. 

Continental-Diamond Fibre Co., Newark, Del. 

Formica Insulation Co., 4638 Spring Grove Ave., Cin- 
cinnati, O 

Franklin Fibre-Lamitex Corp., 190 E. 12th, Wilming- 
ton, Del. 

Gear Specialties, Inc., 2650 W. Medill Ave., Chicago, 
ll 












General Electric Co., Section B-29, Plastics Dept., 
l’ittsfield, Mass. ‘‘Fabroil,’’ ‘‘Textolite.’’ 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
N. Y¥. _‘*Lamicoid.’’ 

National Vulcanized Fibre Co., Wilmington, Del. 

Perkins Machine & Gear Co., Springfield, Mass 

Kichardson Co., Melrose Park (Chicago), III. 

Taylor Fibre Co., Norristown, Pa. 


GEAR-MOTORS 


General Electric Co., Schenectady, N. Y. 


GEAR STOCK, Laminated. See Plastics, 
also Gears & Pinions, Non-Metallic. 


GENERATORS. See Plating Generators. 
GLUE POTS. See Pots and Ladles. 


GRAPHITE BEARINGS. See Bearings & 
Bushings, Graphite. 


HANGERS, Ball and Roller Bearing 
Ss K F Industries, Inc., Front & Erie Ave., Philadel 
phia, Pa. 


HARNESSES, Wire. See Flexible Leads. 


HEATING ELEMENTS. See Units and 
Elements, Resistance Heating. 


INSTRUMENTS, Laboratory Standard 

General Electric Co., Schenectady, N. Y. 

General Radio Co., 30 State, Cambridge, Mass. 

G-M Laboratories, Inc., Dept. G, 1731 Belmont Ave., 
Chicago, Ill. 

H-B Elec. Co., Ine., 2531 N. Broad, Philadelphia, Pa 

Hickok Elecl. Instrument Co., 10514 Dupont Ave., Cleve- 
land, O 

Simpson Electric Co., Chicago, III. 

Triplett Elecl. Instrument Co., 318 Harmon Ave., Bluff- 
ton, O. 

Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave., 
Newark, N. J. 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


INSTRUMENTS, Portable and Switchboard 
——_ Electric, Inc., 30 Rockefeller Plaza, New York, 


General Electric Co., Schenectady, N. Y. 

General Radio Co., 30 State, Cambridge, Mass. 

H-B Eler. Co., Inc., 2531 N. Broad, Philadelphia, Pa 

Hickok Elecl. Instrument Co., 10514 Dupont Ave., Cleve- 
land, O. 

Simpson Electric Co., Chicago, Tl. 

ee Instrument Co., 318 Harmon Ave., Bluff- 
ton, . 

Wagner Elec. Corp., 6400 Plymouth Ave., St. Louis, Mo 

Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave., 
Newark, N. J. ‘‘Illuminometer,”’ ‘‘Pin-Jack.’’ 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


INSTRUMENTS, Resistance Bridge 
General Electric Co., Schenectady, N. Y. 
General Radio Co., 30 State, Cambridge, Mass. 
Industrial Instruments, Inc., Bayonne, N. J. 


INSTRUMENTS, Speed Indicating. See 
Tachometers. 


INSULATION (Insulating) (Insulators) 

Beads. See Beads, Insulating. 

Bushings. See Ceramics. 

Ceramic. See Ceramics. 

Cloth. See Cloth, Insulating. 

Composition. See Plastics. 

Compounds. See Varnish, Insulating; also Wax and 
Compounds. 

Fibre, See Fibre; also Plastics. 

Lava. See Lava. 

Mica. See Mica. 

Molded. See Plastics. 

Paper. See Paper, Insulating. 

Phenolic Fibre. See Plastics. 

Plastics. See Plastics. 

Porcelain. See Porcelain. 

Slot. See Paper, Insulating; also Cloth, Insulating. 

Tape. See Tape. 

Tubing. See Tubing, Varnished Fabric; also Tub- 
ing, Laminated Phenolic; also Tubing, Vulcanized 


Varnish. See Varnish, Insulating. 
Wax. See Wax and Compounds. 


INTER-COMMUNICATING EQUIPMENT 
Regal Amplifier Mfg. Corp., 14-16 W. 17th St., New 
York, N. ‘ 


IRONS, Soldering 

General Electric Co., Schenectady. N. Y. 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill. 

Sta-Warm Elertrie Co., 565 N. Chestnut. Ravenna, 0 

Trent Co., Harold E., 619 N. 54th, Philadelphia, Pa. 


KNOBS, Radio and Instrument 

American Insulator Corp., New Freedom. Pa. 

Chicago Molded Products Corp., 1024 N. Kolmar Ave., 
Chicago. TI. 

Imperial Molded Prods. Corp., 2927 W. Harrison, Chi- 
cago. Ill 

Kurz-Kasch. Ine., Dayton, O. 


LACQUERS. See Finishes. 
LAMINATED PLASTICS. See Plastics. 
LAMINATION DIES. See Dies & Molds. 
LAMPS, Miniature 


General Electric Co., Incandescent Lamp Dept., Cleve- 
land, O. 


LAVA 


American Lava Corp.. Chattanooga, Tenn. 
Steward Mfg. Co., D. M., Chattanooga, Tenn. 


ELECTRICAL MANUFACTURING 






— UT Ue b eile 


. a ‘ ; ; iM 3 ‘he 
X BASS , ae 
fe yee 
7 3 o ae 2 
a 3 ¢ 
+ f 










tics, 














































s & 
- PORCELAIN 
Bi Skilled Ceramic Engineers at 
ie Star have developed electrical 
porcelains to a high degree of 
efficiency to meet a wide range 
of requirements—decorative, 
as insulating and refractory. On 
Pa. any question of design, engi- 
neering or application, put it 
— up to Star. 
Ave., 
Pitts 
ard PORCE OMPANY 
Pa. 41 MUIRHEAD AVE. 
TRENTON,’ N. J. 
Bluff. 
Mo 
‘Ave., MAKERS 1@) 5 ELECTRICAL PORCELAIN SINCE 1899 
Pitts- 
Double Cup Washer 
Lugs 1015 Series 
See 


and 


K BF H SOLDERLESS TERMINAL LUGS JIMPSON instruments have a fighting 
AND CONNECTORS FOR ALL PURPOSES heart—a movement with the expen- 


sive bridge-type construction and soft iron 
pole pieces. But thanks to modern produc- 
tion methods you are not asked to pay a 
premium price for this premium feature. 


ng. 


om » WRITE FOR CATALOG « 

_ KRUEGER & HUDEPOHL ; 
j THIRD & VINE STS. CINCINNATI, OHIO 

NT § 

New 





Manufacturers who build quality equip- 
ment have naturally selected these finer, 
more attractive instruments as the finish- 
} ing touch to their product. Typical instru- 
ments are illustrated. Ask for bulletins 
describing ten models covering every re- 
quirement. Let us show you why so many 
leading manufacturers have adopted Simp- 
son instruments. 


SIMPSON ELECTRIC CO. 
5200 Kinzie Street, Chicago, Ill. 





Syca- 


LAMINATION DIES 


Pa. 


Ave., 
Chi- 









Fas teehiapeed onmmuelaal ssiubicilians you need perfect 
dies. Good laminations can only be made from a good die. 


WM. P. STEIN & CO. 


424 ST. PAUL STREET ROCHESTER, NEW YORK INSTRUMENTS THAT STAY ACCURATE 


leve- 
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LEADS, FLEXIBLE. See Flexible Leads. 





LIGHTS, Pilot or Indicator 
a Light Co. of America, 134 Liberty, New York, 
a 


mm Mfg. Co., 1713 W. Hubbard, Chicago, IIl. 
General Elec. Vapor Lamp Co., 887 Adams, Hoboken, 
N. J 


LIMIT SWITCHES. See Switches, Limit. 


LOCK WASHER SCREWS. 
Lock Washer. 


LOCK WASHERS. See Washers, Lock 
and Spring. 


LUGS, Copper 

Dante Elec. Mfg. Co., Bantam, Conn. 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Iil. 

Iisco Copper Tube & Products, Inc., 5629 Madison Rd., 
Cincinnati, O 

Krueger & Hudepohl, 3rd & Vine, Cincinnati, O 

Patton-MacGuyer Co., 17 Virginia Ave., Drovidence, 
R. I 

Sherman Mfg. Co., H. B., Battle Creek, Mich. 


See Screws, 


MACHINE SCREWS. See Screws, Ma- 
chine. 


MACHINE TOOL DRIVES. See Drives, 
Machine Tool. 


MACHINES, Impregnating 
Stokes Machine Co., F. J., 5996 Tabor Rd., Olney P. O., 
Philadelphia, Pa. 


MACHINES, Polishing and Buffing 
Packer Machine Co., Dept. M, Meriden, Conn. 


MACHINES, Riveting 
Tubular Rivet & Stud Co., Wollaston, Mass. 
Weber Machine Corp., Rochester, N. 


MAGNESIUM ALLOYS, See Alloys, Mag- 
nesium. 


MAGNETS, Lifting 

Electrical Coil Winding Co., 2731 Saunders, Camden, 
N. J (Small. ) 

Ohio Elec. Mfg. Co., 5905 Maurice Ave., Cleveland, O. 


MAGNETS, Permanent 
General Electric Co., Schenectady, N. Y. 
Simonds Saw & Steel Co., Lockport, N. Y. 


MANUFACTURING, Contract 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


MEGOHMMETERS. See Instruments. 


MELTING POTS, LADLES. See Pots & 
Ladles. 


METALS, Colored. See Metals, Prefinished. 


METALS, Laminated. See Metals, Ther- 
mostatic. 


METALS, Pre-finished 
(Coils, Sheets, Strips, Wire) 

American Nickeloid Co.. 12 N. Second, Peru, Ill. 
‘‘Nickeloid,’’ ‘“Tint-Metal.’’ 

Thomas Steel Co., Warren, O. 


METAL, Thermostatic 

Baker & Co., Inc., 113 Astor, Newark, N. J 

C. S. Brainin Div., I. Stern & Co., Inc., 218 W. 40th, 
New York, N. Y. 

Callite Products Div., Eisler Elec. Corp., 547 - 39th, 
Union City, N. J. ‘‘Calliflex.’’ 

Chace Co., W. M., 1608 Beard Ave., Detroit, Mich. 

Dole Valve Co., 1901-1941 Carroll Ave., Chicago, Ill. 

General Plate Co., Div. of Metals and Controls Corp., 34 
Forest, Attleboro, Mass. ‘“Truflex.’’ 


METERS. See Instruments. 


MICA gs 

Brand & Co., Wm., 276 Fourth Ave., New York, N. Y. 

Continental-Diamond Fibre Co., Newark, Del. ‘‘Mica- 
bond.”’ 


NEW! 


Unbreakable 


OILERS 


TRICO OJLERS maintain a 
constant level of oil in bearings. 
No guesswork, bearing failures, 
waste of oil or grease, oil- 
soaked motor windings, fire and 
accident hazards. A wonderful 
investment. 


Write for Bulletin =25 
TRICO FUSE MFG. CO. 


Milwaukee Wisconsin 





General Electric Co., Section M-619, Insulating Materials 








Div., Appliance and Merchandise Dept., Bridgeport, 
Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Bivd., Chicago, Ill. 

Macallen Co., 16 Macallen, Boston, Mass. 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
N. Y. ‘‘Micanite.’’ 

New England Mica Co., Inc., Waltham, Mass. ‘‘Y-26.”’ 

Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


MOLDED INSULATION. 
MOLYBDENUM 


Wire, Rods, Sheets, Special Shapes. 

Callite Products Division, Eisler Elec. Corp., 547 — 
39th, Union City, N. J. 

Maflory & Co., P. R., Inc., Indianapolis, Ind. 

Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


MONEL METAL 

Driver-Harris Co., Harrison, N. J 

Driver Co., Wilbur B., Newark, N. J. 

International Nickel Co., Inc., 67 Wall, New York, N. Y 


See Plastics. 


MOTOR DRIVE UNITS. See Drives, Ma- 
chine Tool. 


MOTOR GENERATORS 
General Electric Co., Schenectady, N. Y. 


MOTOR STARTERS. See Controllers, Mo- 
tor. 


MOTORS 

(See also ‘‘Motor specifications for Designed-in Power 
Applications,’’ elsewhere in this issue.) 

Air-Way Electric Appliance Corp., Toledo, Ohio. 

Alliance Mfg. Co., Dept. H, Alliance, O. 

Barber-Colman Co., Rockford, Ill. 

Bodine Elec. Co., 2256 W. Ohio, Chicago, III. 

Crocker-Wheeler Elect. Mfg. Co., Ampere, N. J 

Delco Appliance Division, General Motors Sales Corp., 
Rochester, N. Y¥ (Also Radio Tuning Motors.) 

Delco Products Division, General Motors Corp., Dayton, 
2. 

Dumore Company, Dept. 109-J, Racine, Wis 

Electric Specialty Co., 213 South, Stamford, Conn. 

Fairbanks, Morse & Co., Dept. 25, 600 S. Michigan 
Ave., Chicago, Tl. 

General Electric Co., Schenectady, N. Y. 

Hansen Mfg. Co., Princeton, Ind. 

Haydon Mfg. Co., Inc., Forestville, Conn. 

Holtzer-Cabot Elec. Co., 125 Amory, Boston, Mass. 

Janette Mfg. Co., 556 W. Monroe, Chicago, II. 

Kendrick & Davis Co., Inc., Lebanon, N. H. 

Kingston-Conley Elec. Co., North Plainfield, N. J. 

Teland Elec. Co., Dayton, O. 

Master Elec. Co., Dayton, O 

Ohio Elec. Mfg. Co., 5905 Maurice Ave., Cleveland, O. 

Signal Elec. Mfg. Co., Menominee, Mich. 

Smith Corp., F. A., Rochester, N. Y. 

Speedway Mfg. Co., 1828 So. 52nd Ave., Cicero, Ill. 

Star Electric Motor Co., Bloomfield, N. J. 

U. S. Electrical Motors, Inc., 86-34th St., Brooklyn, 
mn. 

Victor Elec. Prods., Inc., 3027 Robertson Ave., Cincin- 
nati, O. 

Wagner Elec. Corp., 6400 Plymouth Ave., St. Louis, 
Mo 

Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


MULTIPLE LEAF CONTACT SWITCHES. 
See Plugs & Jacks, Radio. 


NAILS 
American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O (United States Steel Corp. Subsidiary.) 


NAME PLATES 
Grammes & Sons, Inc., L. F., 393 Union, Allentown, 
Pa. 


NICKEL 
International Nickel Co., Inc., 67 Wall, New York, N. Y. 


NICKEL-SILVER 
(Sheet, Rod, Tube, Wire.) 

American Brass Co., Waterbury, Conn 

American Nickeloid Co., 12 Second, Peru, Ill. (Pre- 
finished. ) 

Driver Co., Wilbur B., Newark, N. J. 

Priver-Harris Co., Harrison, N. J. 

Hoskins Mfg. Co., Detroit, Mich 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. ‘“‘Adnic.’’ 

Seymour Mfg. Co., Seymour, Conn. 


NOZZLES, Spray 
Supreme _ Elec Products Corp., 105 Mt. Hope Ave., 
Rochester, N. Y. 


NUTS, Machine. See Bolts, Nuts and 
Screws. 


NUTS, Wing 


Parker-Kalon Corp., Dept. E, 190 Varick, New York, 
a 


OHMMETERS. See Instruments. 


OIL SEALS. See Seals, Oil. 


OILERS 

Gits Bros. Mfg. Co., 1854 S. Kilbourn Ave., Chicago, 
Ill. 

Hunter Pressed Steel Co., Lansdale, Pa. 

Speedway Mfg. Co., 1828 S. 52nd Ave., Cicero, TIl. 

Trico Fuse Mfg. Co., Milwaukee, Wis. ‘‘Opto-Matic,”’ 
**‘Levomatic,’’ ‘‘Drip-Drop.’”’ 


OIL-LESS BEARINGS. See Bearings & 
Bushings, Graphite; Bearings & Bush- 
ings, Non-Metallic. 


OSCILLOGRAPHS. 


Testers. 


See Instruments, also 


OVENS, Industrial and Laboratory 
Annealing, Drying, Temper Drawing, Mold Baking. 

General Electric Co., Schenectady, N. ¥ 

Trent Co., Harold E. , 619 N. 54th, Philadelphia, Pa. 


PACKING MATERIAL 
Kimberly-Clark Corp., 8 S. Michigan Ave., Chicago, 
Ill. (‘‘Kimpak’’ Crepe Wadding.) 


PAINT. See Finishes. 


PAPER, Insulating 
Fish Paper, Press Board, Fibre Board, Fuller Board, 
Slot Insulation. 

Brand & Co., Wm., 276 Fourth Ave., New York, N. Y. 
“*Turbo.”’ 

Brandywine Fibre Products Co., 1402 Walnut, Wilming- 
ton, Del. 

Continental-Diamond Fibre Co., Newark, Del. 

Cottrell Paper Co., Dept. M, Fall River, Mass. ‘‘Copaco,’’ 
“‘Nungra,’’ ‘‘Darlac,’’ ‘‘Caparex.’’ 

— Fibre-Lamitex Corp., 190 E. 12th, Wilmington, 
Yel. 

General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Ill. 

— Insulator Co., Dent. 31, 200 Varick, New York, 

x. ‘Armatite,’ “‘Duro,”’ ‘‘Micoid.’’ 

Nationai Vulcanized Fibre Co., 
‘Campbellite,’’ ‘‘C-F,’’ ‘‘Peerless.’’ 

Taylor Fibre Co., Norristown, Pa. 

West Virginia Pulp & Paper Co., Pulp Products Dept., 
230 Park Ave., New York, N. Y. ‘‘Electrite,’’ ‘‘Dens- 


Wilmington, Del. 


ite 
Westinghouse Elect. & Mfg. Co., Dept 7-N, E. Pitts- 
burgh, Pa. 


PEGS, Armature 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Ill. 

— Insulator Co., Dept. 31, 200 Varick, New York 


National Vulcanized Fibre Co., Wilmington, Del. 


PENDANTS, Socket Chain 
Bead Chain Mfg. Co., 16 Mt. Grove, Bridgeport, Conn. 


PHENOLIC COMPOUNDS. See Plastics. 
PHENOL FIBRE. See Plastics. 
PHOSPHOR BRONZE 


American Brass Co., Waterbury, Conn. 
Bunting Brass & Bronze Co., Toledo, O. 
Driver-Harris Co., Harrison, N. J. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 
Seymour Mfg. Co., Seymour Conn. 


PHOTOELECTRIC CELLS oe TUBES 

General Electric Co., Schenectady, N. 

G-M_ Laboratories, Inc., Dept. G, i7ai Belmont Ave., 
Chicago, Ill. 

Weston Electl. Instrument Corp., 582 


Frelinghuysen Ave., 
Newark, N. J. ‘‘Photronic.”’ 


PILOT LIGHTS. See Lights, Pilot. 


PINIONS. See Gears & Pinions. 


PINS, Cotter 


Hubbard Spring Co., M. D., 690 Central Ave., Pon- 
tiac, Mich. 


PLASTICS, Laminated or Molded 
(See also Tubing, Laminated Phenolic.) 

—- Insulator Corp., New Freedom, Pa. (Cold 
Mold.) 

Auburn Button Works, Inc., Molded Plastics Div., 
Auburn, N. Y. 

Bakelite Corp., 247 Park Ave., New York, N. Y. 

Bettle Products Div. of American Cyanamid Co., 30 
Rockefeller Plaza, New York, N. ; 

Brandywine Fibre Products Co., 1402 ‘Walnut, Wilming- : 
ton, Del. 

Chicago Molded Products Corp., 1024 Kolmar Ave., 
Chicago, Ill. 

Continental-Diamond Fibre Co., Newark, Del. 
‘‘Dilecto,’’ ‘‘Dilophane,’’ ‘‘Celoron.’’ 

Eclipse Moulded Prods. Co., Milwaukee, Wis. 

Formica Insulation Co., 4638 Spring Grove Ave., Cin- 
cinnati, O. 

Franklin Fibre-Lamitex Corp., 190 E. 12th, Wilmington, 
Del. 

General Electric Co., Section B-49, Plastics Dept., 
Pittsfield, Mass. ‘“Textolite."’ (‘‘Cetec’’ Cold Mold.) 

=e Plastics, Inc., North Tonawanda, N. Y. ‘‘Du- 


ez.’ 
meeunlal Molded Prods. Corp., 2921 W. Harrison, Chi- 


cago, Ill. 
Kuhn & —. Moulding & Tool Co., 1204 Southard, 
Trenton, N. 
Kurz-Kasch, . Dayton, O \ 


Macallen Co., 16 Macallen, Boston, Mass. 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
N. Y. “‘Lamicoid.”’ 

National Vulcanized Fibre Co., Wilmington, Del. ‘‘Phe- 
nolite.’ 

Richardson Co., Melrose Park (Chicago), Ill. ‘‘Insurok.’’ 

rs Rubber Co., Joseph, 330 Webster St., Trenton, 


Surprenant Electric Insulation Co., 84 Purchase St., 
Boston, Mass. 

Synthane Corp.. Oaks, Pa. 

Taylor Fibre Co., Norristown, Pa. 

Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


PLATES, Carbon Resistance 
Berker Brothers Carbon Co., 3450 S. 52nd Ave., Cicero, 


Til. 
Superior Carbon Products, Inc., 9115 George Ave., Cleve- 
land, O 


Trent Co., Harold E., 619 N. 54th, Philadelphia, Pa. 


PLATING GENERATORS 
Electric Specialty Co., 213 South, Stamford, Conn. 
General Electric Co.. Schenectady, N. 

Kendrick & Davis Co., Lebanon, N. H. 


PLATINUM. See Points, Contact. 


ELECTRICAL MANUFACTURING 
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VICTOR 


RYT: - Power 


MOTORS 


SHADED POLE... 
. »- Induction Type 


Victor offers an outstanding line 








MODEL M41 of quality-built motors of frac- 
tional power ranging from 
1/200 to 1/10 H. P. Ideal for 
such applications as fans, blow- 









































ers, animated displays, timing 





devices, etc. Years of successful 
ain sae motor building — equipped to 
solve difficult engineering prob- 


lems. Write for literature today! 
Manufacturers’ Representatives: 


A few territories not yet assigned. 
If interested, write us at once. 


VICTOR ELECTRIC PRODUCTS, INC. 


3027 Robertson Avenue Cincinnati, Ohio 





MODEL M6 





BODINE has a 
Sveed Reducer Moror 
fo fit your machine! 








BODINE offers over aha pew 
STII CC CC) eee we é 


LSC eatin ees ae 





Giles Automatic 


STAKING 
MACHINE 


@ The ideal riveting machine 
where absolute uniformity is re- 
quired. Adjustable for particular 
jobs, such as riveting movable 
joints, etc. Weight of hammer 
blow can be varied; special de- 
sign prevents tripping with 
fingers in die. Work is held 
firmly in position by pad while 
in operation. No wiring or 
other installation problems. 


Write for illustrated 
folder; no obligation. 


WEBER MACHINE CORP. 


ROCHESTER, NEW YORK 













SEPTEMBER 1939 















HE availability of this Steatite Ceramic in extruded tubes 

and rods—plain or threaded, and pressed shapes in a 
diversity of sizes, is responsible for its increasing demand by 
manufacturers of electrically energized machines, appliances 
and equipment. Possessing great mechanical strength and 
high dielectric value, it is extremely resistant to heat. Write 
today for samples and quotations; no obligation. 


LAVITE 
INSULATION 


D. M. STEWARD MFG. CO. 


Main Office & Works: Chattanooga, Tenn. 





New York Cleveland New England 
145 Varick St. 13000 Athens Ave. 179 Melrose Avenue 
J. A. Tompkins Kirby Co. Needham, Mass. 

Chicago Los Angeles, 4116 Avalon Bivd. 
549 W. Randolph St. Electrical Manufacturers Supply Co. 


AG 





MERCOID CONTROLS 


Designed to automatically regulate 
electrically operated equipment in 
accordance with changes in tem- 
perature, pressure, vacuum, fluid 
level or mechanical movement 





They are generally employed for the control of 
motor driven heating, air conditioning or refrig- 
eration equipment; electric space or tank heaters, 
and for numerous other industrial applications. 


WELL KNOWN MERCOID SWITCH 


Available in different 
types. These mercury 
contact switches are not 
affected by dust, dirt or 
corrosion. There is no 
open arcing, pitting or 
sticking of .contacts. 
They operate indefinitely without deterioration. 


Mercoid switches are recommended wherever 
dependable service is an essential requirement. 




































Send for Complete Catalog No. 100ME, containing complete information 


THE MERCOID CORPORATION - 4201 BELMONT AVE., CHICAGO, ILLINOIS 
Please send Catalog No. 100ME. 
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TROMBETTA SOLENOID CO. 


( 
MILWAUKEE WISCONSIN 


U.S.A 


A.C. & D.C. SOLENOIDS 


Any voltage, any frequency—General purpose— 
15 sizes—', to 90 Ibs. High speed—11 sizes—',, to 
35 Ibs. Long Stroke—11 sizes % to 35 Ibs. 


SOLENOIDS FOR D.C. ONLY 
Pulling Capacity %4—10,000 Ibs. 
A.C.—SOLENOID BRAKES—D.C. 

Disk and Shoe Brakes up to 2,500 ft-ibs. 
RECIPROMOTORS—SEMOTORS 
any capacity 
Special Equipment Our Specialty 








| SCREW Macuine | 
‘PRODUCTS | 
| 
: 


and 
METAL SPECIALTIES 
| 2Uperior Wo 
in brass Or ste 





tkmanship 


QUANTITY 
| PRODUCTION 


RELAYS 


at attractive 
prices! 


impregnated layer wound coils. 
6, 12 & 110 Volt A.C. & D.C. Also plate 
circuit type. 


ALLIED CONTROL CO., INC. 


227 FULTON STREET, NEW YORK 





Screw Machine Products 


Made te Order 


FROM STEEL-BRASS 
OR STAINLESS STEEL 


SEND SAMPLES OR 


BLUE PRINTS FOR 
PRICES AND DETAILS 


SAMUEL J.SHIMER&SONS rhe Acme Electric & Mfg. Co., 35 Water, Cuba, N. Y. 


Ferranti Electric, Inc., 30 Rockefeller Plaza, New York, 


MILTON,PA. 


PLATINUM 
Baker & Co., Inc., 113 Astor, Newark, N. J. 


PLUG & CORD SETS 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill. 
Diamond Wire & Cable Co., Chicago Heights, Ill. 
ae Cable Corp., 420 Lexington Ave., New York, 






Electric Co., Section Q-921, Appliance and Mer- 
idise Dept., Bridgeport, Conn. ‘‘Ge-Flex,’’ ‘‘Tell- 
tale Tap,’’ ‘‘Unicord.’’ 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. 


PLUGS, Attachment 
Allied Electric Products, Inc., 76 Coit St., Irvington, 
N 


Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill. 

General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

CS - ys Electric Co., Inc., 826 Broadway, New York, 


PLUGS, Expansion 


—— Spring Co., M. D., 690 Central Ave., Pontiac, 
Mich. 


Wrought Washer Mfg. Co., 2200 S. Bay, Milwaukee, Wis, 


PLUGS & JACKS, Radio 
— Elec. Mfg. Co., 1627 W. Walnut, Chicago, 


PLUGS & SOCKETS, Multiple Contacts 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, 
Til. 

Jones, Howard B., 2300 Wabansia Ave., Chicago, Ill. 


POINTS, Contact 

Molybdenum, Platinum, Silver, Tungsten, Special Al- 
loys. 

Baker & Co.. Inc., 113 Astor, Newark, N. J. 

Cc. S. Brainin Div., I. Stern & Co., Inc., 218 W. 40th, 
New York, N. Y. 

Callite Products Division, Eisler Elec. Corp., 547— 
39th, Union City, N. J. 

General Plate Co., Div. of Metals and Controls Corp., 
34 Forest, Attleboro, Mass. 

Mallory & Co., Inc., P. R., Indianapolis, Ind. 


PORCELAIN 

Akron Porcelain Co., Akron, O. 

American Lava Co., Chattanooga, Tenn. 

Colonial Insulator Co., Akron, O. ‘‘Porcelex.’’ 

Louthan Mfg. Co., East Liverpool, O. ‘‘Elemite.’’ 

Star Porcelain Co., Trenton, N. J. ‘‘Nu-Blac,’’ ‘‘Ther- 
molain,’’ ‘‘Vitrolain,’’ ‘‘Lavolain.’’ 

Steward Mfg. Co., D. M., Chattanooga, Tenn. 

—— Clay Products Co., 1540 E. First, Sandusky, 


POTENTIOMETERS. See Resistors, Radio 
Control. 


POTS & LADLES, Melting 

Dunn, Inc., Struthers, 138 N. Juniper, Philadelphia, Pa. 
““Dunco.’’ 

General Electric Co., Schenectady, N. Y. 

Sta-Warm Electric Co., 565 N. Chestnut, Ravenna, O. 
““Triplex.’’ 


Trent Co., Harold E., 619 N. 54th, Philadelphia, Pa. 


PRE-FINISHED METALS. See Metals, 
Pre-finished. 


PRESSES, Ceramic, Tabletting, Plastic 
Molding, Plastics Preforming 


Stokes Machine Co., F. J., 5996 Tabor Rd, Olney P. O., 
Philadelphia, Pa. 


PUSH BUTTON STATIONS. See Switches, 
temote Control. 


PYROXLIN COMPOUNDS. See Plastics. 


RAWHIDE GEARS. See Gears & Pinions, 
Non-Metallic. 


RECEPTACLES, Lamp. See Sockets, 
Lamp. 


RECTIFIERS, Current 

Benwood Linze Co., St. Louis, Mo. 

Electricoil Co., Inc., 6 Varick, New York, N. Y. 

General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Mallory & Co., Inc., P. R., Indianapolis, Ind. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa 


REFRACTORY PORCELAIN. See Cera- 
mics; Cores, Resistor; Porcelain. 


REGULATORS, Speed. See Controllers, 
Motor. 


REGULATORS, Temperature 
(See also Controls & Valves, Temperature; Thermo- 


stats.) 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
Dunn. Inc Struthers, 138 N. Juniper, Philadelphia, Pa. 
““Dunco.’’ 


General Electric Co., Schenectady, N. Y. 
Mercoid Corp., 4201 Belmont Ave., Chicago, Ill. 


REGULATORS, Voltage 


N 












General Electric Co., Schenectady, N. Y. 

General Radio Co., 30 State, Cambridge, Mass. 
“*Variac.”’ 

H-B Elec. Co., Inc., 2531 N. Broad, Philadelphia, Pa. 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 


RELAYS 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

Allied Control Co., Inc., 227 Fulton, New York, N. Y. 

American Automatic Electric Sales Co., 1033 W. Van 
Buren, Chicago, Ill. ‘‘Autelco,’’ ‘‘Strowger.’’ 

American Gas Accumulator Co., Electrical Div., Eliza- 
beth, N. J. ‘‘Agastat’’ (Time delay). 

Davis & Co., Inc., Dean W., 541 W. Fulton, Chicago, 
Ill 


Dunn, Inc., Struthers, 138 N. Juniper, Philadelphia, Pa. 
*‘Dunco.”’ 

Eagle Signa: Corp., Moline, Il. 

General Electric Co., Schenectady, N. Y. 

G-M Laboratories, Inc., Dept. G, 1731 Belmont Ave., 
Chicago, Tl. 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Il. 

Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.”’ 

H-B Elec. Co., Inc., 2531 N. Broad, Philadelphia, Pa. 

Mercoid Corp., 4201 Belmont Ave., Chicago, Ill. 

Potter & Brumfield Mfg. Co., Inc., Princeton, Ind. 

Supreme Elec. Products Corp., 105 Mt. Hope Ave., 
Rochester, N. Y. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave., 
Newark, N. J. 

Westinghouse Elect. & Mfg. Co., Dept 7-N, E. Pitts- 
burgh, Pa. 


RESISTANCE LINE CORD. See Cords, 
Resistance Line. 


RESISTORS, Power Circuit 

Aerovox Corp., New Bedford, Mass. 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
‘‘Bradleyunit,’’ ‘‘Bradleyometer,’’ ‘‘Bradleystat.”’ 

General Electric Co., Schenectady, N. Y. 

International Resistance Co., 405 N. Broad, Philadelphia, 


Pa. 

Mallory & Co., Inc., P. R., Indianapolis, Ind. 

National Electric Controller Co., 5309 Ravenswood Ave., 
Chicago. Tll 

Ohmite Mfg. Co., 4804 W. Flournoy, Chicago, Tl. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 


RESISTORS, Radio Control 

Attentuators, Fixed Resistors, Rheostats, Potentiometers. 
Aerovox Corp., New Bedford, Mass. 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
Clarostat Mfg. Co., Inc., 285 N. Sixth, Brooklyn, N. Y. 
General Radio Co., 30 State, Cambridge, Mass. 
International Resistance Co., 405 N. Broad, Philadelphia, 


Pa. 
Mallory & Co., Inc., P. R., Indianapolis, Ind. 
National Electric Controller Co., 5309 Ravenswood Ave., 
Chicago. Ill 
Ohmite Mfg. Co., 4804 W. Flournoy. Chicago, Il. 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 


RHEOSTATS, Motor Control 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
General Electric Co., Schenectady, N. Y. 

General Radio Co., 30 State, Cambridge, Mass. 
International Resistance Co., 405 N. Broad, Philadelphia, 


Pa. 

National Electric Controller Co., 5309 Ravenswood Ave., 
Chicago. Til. 

Ohmite Mfg. Co., 4804 W. Flournoy, Chicago, Tl. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 
“*Vitrohm.”’ 

Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


RHEOSTATS, Radio. See Resistors, Radio 
Control. 


RIVETS 

Federal Sales Co., 24 S. Jefferson, Chicago, Ill. 
Progressive Mfg. Co., Torrington, Conn 

Tubular Rivet & Stud Co., Wollaston, Mass. 


R.P.M. COUNTERS. See Tachometers. ; 


RUBBER, Hard & Soft Molded 
Castle Rubber Co., East Butler, Pa. 
Western Rubber Co., Goshen, Ind. 


SCREW MACHINE PRODUCTS, Fibre. 
See Fibre, Vulcanized. 


SCREW MACHINE PRODUCTS, Metal 

— Co. of America, 2179 Gulf Bldg., Pittsburgh, 
a 

Linden & Co., Inc., 891 Broad, Providence, R. I. 

Newton Mfg. Co., Plainville, Conn. 

Peck Spring Co., 12 Grove Ave., Plainville, Conn. 

Progressive Mfg. Co., Torrington, Conn. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conr. 

Shimer & Sons, Samuel J., Milton, Pa. 

Wrought Washer Mfg. Co., 2200 S. Bay, Milwaukee, 
Wis. 


SCREWS, Lock Washer 
Shakeproof Lock Washer Co., 2533 N. Keeler Ave., Chi- 
cago, Ill. ‘‘Sems.’’ 


SCREWS, Machine 

American Screw Co., Providence, R. I. 
Chandler Products Co., Euclid, Ohio. 
Continental Screw Co., New Bedford, Mass. 
Corbin Screw Corp., New Britain, Conn. 
The Lamson & Sessions Co., Cleveland, Ohio. 
National Screw & Mfg. Co., Cleveland, Ohio. 
Parker-Kalon Corp., New York, N. Y. 

Pheoll Mfg. Co., Chicago, Tl. 

Progressive Mfg. Co., Torrington, Conn. 
— Bardsall & Ward Bolt & Nut Co., Port Chester, 


Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 
Shakeproof Lock Washer Co., 2533 N. Keeler Ave., Chi- 
eago, Ill. 


SCREWS, Recessed Head 


American Screw Co., Providence. R. I. 
Continental Screw Co., New Bedford, Mass. 


ELECTRICAL MANUFACTURING 
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Flange head type is 


The Fenwal Thermoswitch designed to mount 
on any flat or nearly 


is < ove + > -res sj > . 
ars apie rugged Thermo-re ponsive fat surface. Con- 
electric switch, It features a 1/10 F. structed so that shell 
differential. Because brass shell is active of thermoswitch can 
element, there is practically no thermal be inserted in 5%” 
lag. Overshoot 200° F.; undershoot un- hole wih head and 
limited. Range—50° F. to 400° F. The leads exposed. 

break is definite, slow, vibrationless. Write today on 
Rating 10 Amp. 110V, 5 Amp. 220V. company letter- 
Precise, dependable, yet inexpensive. head for details of 
Tica tails at a five types of 
ype —_ uc ‘ -artridge, Immersion Fenwal thermo- 
(with %4” pipe thread head,) Block switches...or 30 
Head, and for total Submersion. day test samples. 





10 MAIN STREET 
ASHLAND MASSACHUSETTS 
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HARD + TOUGH e RUGGED 
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FOR ELECTRIC HEATING APPLIANCES 
ANY SIZE ANY SHAPE 








HEATING ELEMENT INSULATION 


THE LOUTHAN MANUFACTURING COMPANY 





NEW YORK EAST LIVERPOOL, OHI‘ LOS ANGELES 





SPECIAL WASHERS 
oN@) and STAMPINGS 


Send or Phone for Illustrated Catalog 


THE QUADRIGA MFG. CO. 
209 West Grand Avenue, Chicago, Illinois 
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SENSITIVE POWERFUL RELAYS 


Automatic Control 
Antenna Changeover 


Aircraft Radio 
Keying 





SERIES 21 Relays have a 
record of satisfied customers 
for the past six years. 


Though an input of 14 Milli- 
watts is rated as practical 
minimum to handle a 200 
Watt load, customers’ require- 
ments vary from 2 to 50 Milli- 
watts input, and as much as 


1000 Watts load. 














































The 223 Relay has a mica 
insulated balanced armature- 
contact assembly, especially 
suitable for high voltage, high 
hi high speed trans- 
er. 


Bulletin 210 fully describes 
this series. 


KURMAN ELECTRIC CO., INC. 


239 LAFAYETTE ST., NEW YORK, N. Y. 


IF YOUR PROBLEMS ARE 


vce AUDUER 


ASKUS.. 22's oxr business! 


@ Write us today if you have a tantalizing 
rubber problem. We have designed and 
molded special rubber parts to exacting 
specifications for many years. Let us show 
you how rubber insulation can add many 
years of extra life to your products just as it 
has for other manufacturers of assemblies, 
machines and equipment. Remember 
there’s no obligation; so do it today. 


WESTERN RUBBER CO. 


Goshen, Indiana 


MANUFACTURERS OF MOLDED INDUSTRIAL PRODUCTS 
OF RUBBER AND SYNTHETIC RUBBER 
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and styles. 
and prices. 


Dept. 9-720 


work . 





ea 


Automatic 


j TIMERS 


KWIXSET Timers 
are rugged, simple, 
accurate, Convenient. 
Write for details and 
prices. 


Clock Co. 
Bristol, Conn. 


(Aaa 
4818 So. Campbell Ave., Chicago, Ill. 


for every application 


The H. C. Thompson 


POWREX —_|||__* 


MERCURY SWITCHES 





| PORTLAND-MONSON 
| SLATE CO. 


Quarriers ot 
Monson Slate 


for Electrical 


Quarries: 
Monson, Maine 


For identifying Wires, 
Parts, etc. Embossed 
or Stamped Consecutive 


Numbers a specialty. Made trom 
aluminum, brass or copper. 
Write for free samples 


All sizes 


NATIONAL BAND & TAG CO. 


Newport, Kentucky 





ALL WAYS 


Gardiner Rosin Core Solder is made by 
modern production methods that assure fast, uniform 
. . savings in both time and material. 
sells for less than even ordinary solders. ; 

Also made in Acid Core and specials in various 
alloys, core sizes and gauges. 

EASTERN SALES OFFICES AND WAREHOUSE: 
David M. Kasson & Co., 401 Broadway, New York 
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SIGNAL KWIXSET 
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—— Self-Tapping, Sheet Metal and 
ap 
Federal Sales Co., 24 S. Jefferson St., Chicago, II. 


Parker-Kalon Corp., Dept. E., 190 Varick St, New 
York, N. Y. 

SCREWS, Set 

Parker-Kalon Corp., Dept. E., 190 Varick St, New 
York, N. Y 


Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 
Shakeproof Lock Washer Co., 2533 N. Keeler Ave., Chi- 
cago, Ill 


SCREWS, Sheet Metal. See Screws, Wood. 


SCREWS, Tapping 

Shakeproof Lock Washer Co., 2533 N. Keeler Ave., Chi 
cago, Ill. 

SCREWS, Thumb 

Parker-Kalon Corp., Dept. E., 
York, N. Y. 

Progressive Mfg. Co., Torrington, Conn. 


190 Varick St, New 


SCREWS, Wood. 
American Screw Co., Licensor, Providence, R. I. 
Chandler Products Company, Euclid, Ohio. 
Continental Screw Co.. New Bedford, Mass. 
Corbin Screw Corporation, New Britain, Conn. 
The Lamson & Sessions Co., Cleveland, Ohio, 
National Screw & Mfg. Co., Cleveland. Ohio. 
Parker-Kalon Corporation, New York, N. Y. 
Pheoll Manufacturing Company, Chicago, Illinois. 
a Bardsall & Ward Bolt & Nut Co., Port Chester, 
. ¥ 


Scovill Manufacturing Co., Waterbury, Conn. 


SEALS, Oil 

American Felt Co., Inc., 315 Fourth Ave., New York, 
N.. ¥. 

Felters Co., Inc., 201 South, Boston, Mass. 

Garlock Packing Co., Palmyra, N. Y. ‘‘Klozure.’’ 

Gits Bros. Mfg. Co., 1854 S. Kilbourn Ave., Chicago, Ill. 


SEATERS, Commutator Brush 
Ideal Commutator Dresser Co., 1008 Park 


Ave., 
more, Ill. 


Syca- 


SEPARATORS, Magnetic 
Ohio Elec. Mfg. Co., 5905 Maurice Ave., Cleveland, O. 
SHADES, Mica 


5 Insulator Co., Dept. 31, 200 Varick, New York, 
Me os 
New England Mica Co., Waltham, Mass. 


SHEETS, Brass, Bronze, Copper. See 
3rass, Bronze and Copper. 

SHEETS, Iron Enameling 

Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United 
States Steel Corp. Subsidiary.) 

Granite City Steel Co., Granite City, Ill. 

Newport Rolling Mill Co., Newport, Ky. 

Republic Steel Corp., Cleveland, O 

Ryerson & Son, Inc., Jos. T., Chicago, Il. 

SHEETS, Nickel. See Nickel. 

SHEETS, Steel 

ee Co., 12 N. Second, Peru, Ill. (Pre- 
finished). 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 
Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United 

States Steel Corp.. Subsidiary.) 
Granite City Steel Co., Granite City, Ill. 
Newport Rolling Mill Co., Newport, Ky. 
Republic Steel Corp., Cleveland, O 


Ryerson & Son, Inc., Jos. T., Chicago, Ml. 


SHELLS, Screw Socket 


Patton-MacGuyer Co., 17 Virginia Ave., Providence, 
m - 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 

SILVER 
Sheet, Rod, Tube, Wire, Anodes. 

Baker & Co., Inc., 113 Astor, Newark, N. J. 

Handy & Harman, 82 Fulton, New York, N. Y. 

General Plate Co., Div. of Metals and Controls Corp., 
34 Forest, Attleboro, Mass. 

SLATE 


Portland-Monson Slate Co., Portland, Me. 


SLEEVING, Saturated. See Tubing, Var- 


nished. 
SLOT INSULATION. See Paper, Insulat- 
ing; also Cloth, Insulating. 


SLOTTING MACHINES AND TOOLS 
General Electric Co., Schenectady, N. Y 
Ideal Commutator Dresser Co., 1008 


ee 
Park Ave., Syca- 
more, Ill. 


SOCKETS, Lamp 
General Electric Co., 
Merchandise Dept., 


Section Q-921. 
Bridgeport, Conn. 


Appliance and 


SOLDER, Self-fluxing 
Gardiner Metal Co., 4818 S. Campbell Ave., Chicago Ill. 


SOLDER, Silver 

Gercral Plate Co., Div. of Metals and Controls Corp. 
34 Forest, Attleboro, Mass. 

Handy & Harman, 82 Fulton, New York, N. Y. ‘‘Sil- 
Fos,’’ ‘‘Easy-Flo.’’ 


SOLDERING COMPOUNDS 

Stick, Paste, Flux, Salts, Fluid. 
Burnley Battery & Mfg. Co., North East, Pa. 
Gardiner Metal Co., 4818 8S. Campbell Ave., Chicago, Il. 


General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

SOLDERING IRONS. See Irons, Solder- 
ing. 


SOLDERING POTS. See Pots and Ladles. 


SOLENOIDS 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

American Automatic Electric Sales Co., 1033 W. Van 
Buren, Chicago, Il. 

= & Co., Inc., Dean W., 541 W. Fulton, Chicago, 
ll 


Electrical Coil Winding Co., 2731 Saunders, Camden, 


N. J 
Electricoil Co., Inc., 6 Varick, New York, N. Y 
General Electric Co., Schenectady, N. Y. 
Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Ill. 
National Acme Co., 170 E. 131st St., Cleveland, O. 
Trombetta Solenoid Co., Milwaukee, Wis. 


SPEED INDICATORS. 


See Tachometers; | 
also Stroboscopes. 


SPEED REDUCERS 

Alliance Mfg. Co., Dept. H., Alliance, Ohio. 

Barber-Colman Co., Rockford, Ill. | 
Bodine Elec. Co., 2256 W. Ohio, Chicago, III. 
Crocker-Wheeler Elect. Mfg. Co., Ampere, N. J. 

Cullman Wheel Co., 1328 Altgeld, Chicago, Ill. 

Delco Products Div.. General Motors Corp., Dayton, O. 
Dumore Co., Dept. 109-J, Racine, Wis ' 


Electric Specialty Co., 213 South, Stamford, Conn. 


Fairbanks, Morse & Co., Dept. 25, 600 S. Michigan 
Ave., Chicago, Ill. 

General Elec. Co., Schenectady, N. Y. 

Hansen Mfg. Co., Princeton, Ind. 

Haydon Mfg. Co., Forestville, Conn. 

Holtzer-Cabot Elec. Co., 125 Amory, Boston, Mass. 

Janette Mfg. Co., 556 W. Monroe, Ill. 


Chicago, 

Kendrick & Davis Co., Lebanon, N. H. 

Leland Elec. Co., Dayton, O. 

Master Elec. Co., Dayton, O. 

Signal Elec. Mfg. Co., Menominee, Mich. 

Speedway Mfg. Co., 1828 S. 52nd Ave., Cicero, IIl. 

Star Elec. Motor Co., Bloomfield, N. J. 

Wagner Elec. Corp., 6400 Plymouth Ave., St. Louis, Mo. 

Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


SPEED REGULATORS. 
Motor. 


See Controllers, 


SPRINGS 
Accurate Spring Mfg. Co., 3817 
American Steel & Wire Co., 


W. Lake, Chicago, Ill. 
Rockefeller Bidg., Cleve- 


land, O. (United States Steel Corp. Subsidiary.) 

Barnes Co., Wallace, Div. of Associated Spring Corp., ; 
Bristol. Conn. : 

Barnes-Gibson-Raymond, Div. of Associated Spring } 
Corp., 6399 Miller Ave., Detroit, Mich. 

Dunbar Bros. Co., Bristol, Conn. 


Gibson Co., Wm. D., Div. of Associated Spring Corp., 
1800 Clybourn Ave., Chicago, III. 
Hubbard Spring Co., M. D., 690 Central Ave., Pon- 


tiac, Mich. 
Hunter Pressed Steel Co., Lansdale, Pa. 
Peck Spring Co., 12 Grove Ave., Plainville, Conn. 


Raymond Mfg Co., Div. of Associated Spring Corp., 

Corry. Pa 

j 
SPROCKETS ; 
Cullman Wheel Co., 1328 Altgeld, Chicago, III. ; 
: 

STAMPINGS, Metal 
Accurate Spring Mfg. Co., 3817 W. Lake, Chicago, Ill. 
Aluminum Goods Mfg. Co., Manitowoc, Wis. 
American Brass Co., Waterbury Brass Goods Branch, 

Waterbury, Conn. 
Barnes Co., Wallace, Div. of Associated Spring Corp., 

Bristol, Conn. 
Dante Elec. Mfg. Co.. Bantam, Conn. 
Dayton Rogers Mfg. Co., Minneapolis, Minn 
Grammes & Sons, Inc., L. F., 393 Union, Allentown, Pa. 
Hubbard Spring Co., M. D., 690 Central Ave., Pontiac, 

Mich. 
Hunter Pressed Steel Co., Lansdale, Pa. 
Krueger & Hudepohl, 3rd & Vine, Cincinnati, O. 
Linden & Co., Inc., 891 Broad, Providence, R. I. 
Patton-MacGuyer Co., 17 Virginia Ave., Providence, 

a! Bs i 
Quadriga Mfg. Co., 209 W. Grand Ave., Chicago, Tl. ta 
Raymond Mfg. Co., Div. of Associated Spring Corp., ti 

Corry, Pa. % 


Scovill Mfg. Co., 65 Mill, Waterbury, Conn 
Shakeproof Lock Washer Co., 2533 N. Keeler Ave., 


Chicago. Tll. 
Sherman Mfg. Co., H. B., Battle Creek. Mich. 
Wrought Washer Mfg. Co., 2200 S. Bay, Milwaukee, 


Wis. 


STAMPINGS, Small Non-Metallic 

Brandywine Fibre Products Co., 1402 Walnut, Wilming- 
ton, Del. 

Continental-Diamond Fibre Co., Newark, Del. 

Formica Insulation Co., 4638 Spring Grove Ave., Cin- 
cinnati, O. 

Franklin Fibre-Lamitex Corp., 190 E. 12th, Wilmington, 


Del. 

General Electric Co., Section B-49, Plastics Dept., Pitts- 
field, Mass. 

Quadriga Mfg. Co., 209 W. Grand Ave., Chicago, Ill. 

Richardson Co., Melrose Park (Chicago), Ill. 

Taylor Fibre Co., Norristown, Pa. 

Wrought Washer Mfg. Co., 2200 S. Bay, Milwaukee, 
Wis. 


STARTERS, Motor. 
tor. 


See Controllers, Mo- 


ELECTRICAL MANUFACTURING 
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It's in the small details where a moulding 
like this shines. . . . Inserts and holes 

are moulded in - al tapping _ 
drilling; to speed up assembly; to reduce ° 
costs. _ Whether your job is “run-of-the-mill” a 
or a more intricate piece, K & J is equipped to THIOKO! 
carry it through from moulding design, mould Consult K EJ 
making to finished moulding. : . 


When next you 


Kuhn & Jacob 


1204 Southard St., Trenton, N. J. 


New York Office, PEnn 6-0346 Phila. Office, HANcock 0972 














B-L RECTIFIERS 


Change AC to DC without moving 
parts, glass bulbs, liquids, or spark- 
ing contacts. 


DRY — DURABLE — COMPACT 
— ECONOMICAL 


SPECIAL RECTIFIERS AND COMPLETE ASSEMBLIES 


THE BENWOOD LINZE CO. 


ST. LOUIS, MO. 
ELECTRICAL RECTIFIERS 
MANUFACTURERS ENGINEERS 





BODINE has a 
| Speed Reducer Motor 
SD fo fit your machine! 


ir oe 
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SEPTEMBER 1939 


Especially 
model locomotives and boats, 
thermostats, clocks, radio 
control band changing, etc. 





Write for catalog ! 


KENDRICK & DAVIS CO. 


Incorpora ted 
LEBANON 


Tay CO eS 
ee ee 


designed for 


@ Windings for 6, 12, 18, 
24 and 32 volts D.C., with 
same power output on A.C. 
voltage one third higher. 
Mounting holes in field and 
shaft end bearing plate. All 
have ;¢” tool steel shaft and 
oilless self aligning bear- 
ings. Speed varies from 
2500-6000, according to 
connected load. 





117-1. Iron width of field 1%”, 
weight 8 oz., length over bearings 
214", .01 b.h.p. at 3000 
117-2. Iron width of field 3,4”, 
weight 11 oz., length over bearings 
219”, .02 b.h.p. at 3000 


117-3. lron width of field 1.07”, 
weight 14 oz., length over bearings 
2.812”, .03 b.h.p. at 3000 


117-4, Iron width of field 1%”, 
weight 18 oz., length over bearings 
3 56’’, .04 b.h.p. at 3000 


NEW HAMPSHIRE 














PORCELAIN 


@ ‘We were told you could 
do the job right’’ is the type of 
Teeter ieee ta, MT 
received time and again. Forty 
years in the business is proof 
that we are ‘delivering the 
goods’ as specified by the cus- 
tomer. Send us your specifica- 
tions covering Special Porcelain 
Parts. There is no obligation. 






AKRON PORCELAIN CO. 
Akron, Ohio 











































































For simplification of opera- 
tion; for increased efficiency, 
or for sales appeal—an automatic 
timer will prove advantageous. 
Write for There is a _ suitable Walser 
catalog timer model for your product. 


WALSER AUTOMATIC TIMER CO 
Graybar Bldg. New York, N. Y. 





TRANSFORMERS 


Acme offers a Complete transformer engineering service and 
a production organization specializing in the manufacture of 
quality transformer products. Inquiries invited. Send specif- 
cations and performance requirements 


ELECTRIC 


35 WATER STREET + CUBA, NEW YORK 





te 
WRAPPED 


SQUARE + ROUND 
RECTANGULAR 


Write for Samples and Prices 


PARAMOUNT PAPER TUBE CO. 
801 GLASGOW AVE., FORT WAYNE, IND. 











STRIPS, RINGS, 
IMMERSION 


Standard types or engineered 
to YOUR needs 


Mari WATLOW ELECTRIC MFG. CO. 
1326 N, 23rd. ST. LOUIS, MO. 





EYELETS -Regular and Special 
WIRE—Pure zinc wire 
FUSE METAL—Pure zinc ac- 


curately rolled for fuse elements 


ZINC—Strip zinc for commercial 
uses 


THE PLATT BROS. & CO. 


Waterbury, Conn. 





STEEL BARS & SHAPES 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 

Kyerson & Son, Inc., Jos. T., Chicago, Ill. 


STEEL, Magnet 
Simonds Saw & Steel Co., Lockport, N. Y. 


STEEL SHAFTING, Screw Stock 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O (United States Steel Corp. Subsidiary.) 

Ryerson & Son, Inc., Jos. T., Chicago, Ill. 


STEEL SHEETS. See Sheets, Steel. 


STEEL SHEETS, Enameling 

Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United 
States Steel Corp. Subsidiary.) 

Granite City Steel Co., Granite City, Ill. 

Newport Rolling Mill Co., Newport, Ky. 

Republic Steel Corp., Cleveland, 0. 

Ryerson & Son, Inc., Jos. T., Chicago, Il. 


STEEL, Stainless 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 

Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United 
States Steel Corp. Subsidiary.) 

Driver Co., Wilbur B., Newark, N. J. 

Republic Steel Corp., Cleveland, O. 

Ryerson & Son, Inc., Jos. T., Chicago, Ml. 

Simonds Saw & Steel Co., Lockport, N. Y. 


STEEL, Strip 
American Nickeloid Co., 12 N. Second, Peru, Ill. (Pre- 
finished. ) 
American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 
Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn. (Cold Rolled Spring.) 

Cold Metal Process Co., 2129 Wilson Ave., Youngstown, 
Oo (Cold Rolled. ) 

Granite City Steel Co., Granite City, Il. 

Republic Steel Corp., Cleveland. O 

Ryerson & Son, Inc., Jos. T., Chicago, Tl. 

Thomas Steel Co., Warren, O. (Electro Zinc, Copper, 
Nickel, Brass & Bronze Coated, also Bright Finish 
Uncoated.) ‘‘Thomastrip.’’ 


STRAIN RELIEFS, Cord 

Relden Mfg. Co., 4633 W. Van Buren, Chicago, Ill 

General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 


STRIPPERS, Wire 
Pyramid Products Co., 2224 S. State, Chicago, Il. 
Smith Corp., F. A., Roch aaa: Wes 

Wire Stripper Co., 1727 Eastham Ave., E. Cleveland, O 





STROBOSCOPES 

General Electric Co.. Schenectady, N. Y. 

General Radio Co., 30 State, Cambridge, Mass. ‘‘Strobo 
toc.”” 


SWITCHES, Fixture 
General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 


SWITCHES, Heater 

General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Ilart Mfg. Co., Hartford, Conn. ‘‘Diamond H.’’ 


SWITCHES, Level and Float 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

General Elec Co., Schenectady, N. Y. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts. 
burgh, Pa 


SWITCHES, Limit 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
Allied Control Co., Inc., 227 Fulton, New York, N. Y 

Barber-Colman Co., Rockford, Ill 

General Elec. Co., Schenectady, N. Y. 

Hart Mfg. Co., Hartford, Conn. 

Micro Switch Corp., 1 E. Spring, Freeport, Il. 

National Acme Co., 170 E. 131st St., Cleveland, O. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


SWITCHES, Mercury 

Electric Swith Corp., 1411 Union, Columbus, Ind. 

General Electric Vapor Lamp Co., 887 Adams, Hoboken, 
a ‘‘Kon-nec-tor,’’ ‘‘Cooper Hewitt.’’ 

Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.’’ 

Mercoid Corp., 4201 Belmont Ave., Chicago, Tl. 

Powrex Switch Co., 196 Willow, Waltham, Mass. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 


SWITCHES, Radio 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Ill. 
Mallory & Co., Inc., P. R., Indianapolis, Ind. 

Ohmite Mfg. Co., 4804 W. Flournoy, Chicago, Il. 


SWITCHES, Remote Control 
Push Button, Toggle, Lever or Treadle. 

Allen-Bradley Co., 1309 S. First, Milwaukee, W 

Dunn, Inc., Struthers, 138 N. Juniper, Philadelphia, 
Pa. ‘‘Dunco.’’ 

General Electric Co., Dept. 6A-201, Schenectady, N. Y. 

Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.’’ 

Micro Switch Corp., 1 East Spring, Freeport, III. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


SWITCHES, Snap, Heavy Duty 
For Electric Range and Small Motor Control. 
Allied Control Co., Inc., 227 Fulton, New York, N. Y. 
General Electric Co.. Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 
Hart Mfg. €o., Hartford, Conn. ‘‘Diamond H.’’ 
Micro Switch Corp., 1 East Spring, Freeport, Il. 












SWITCHES, Stepup 
Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Ill. 


SWITCHES, Thermostatic 
Fenwal Incorporated, Ashland, Mass. 


SWITCHES, Time. See Timing Devices. 


SWITCHES, Vacuum 
General Elec. Co., Dept. 6-201, Schenectady, N. Y. ' 


TACHOMETERS 

General Radio Co., 30 State, Cambridge, Mass 

Weston Elecl. Instrument Co., 582 Frelinghuysen Ave., 
Newark, N. J. 


TAGS, Terminal, Wire & Cable 
National Band & Tag Co., Dept. 9-692, Newport, Ky. 


TAPE, Cotton, Linen, Silk 

General Electric Co., Section Q-8194, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Ill. 

_ _—— Co., Dept. 31, 200 Varick, New York, 


Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


TAPE, Mica 

Contineutal-Diamond Fibre Co., Newark, Del. 

General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Il. 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
. ¥. 


TAPE, Rubber and Friction 
General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 
Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Il. 
Mica Insulator Co., Dept. 31, 200 Varick, New York, 
7 


ae 2 
Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


TAPE, Scotch 
Minnesota Mining & Mfg. Co., 791 Forest Ave., St. 
Paul, Minnesota. 


TAPE, Varnished Fabric 

Acme Wire Co., New Haven, Conn. 

Brand & Co., Wm., 276 Fourth Ave., New York, N. Y. 
“Turbo. 

General Electric Co., Section Q-921, Appliance and 
Merchandise Dept.. Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Il. 

Mica Insulator Co., , Dept. 31, 200 Varick, New York, 
wa ee ‘Empire.’ 

Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


TERMINALS, Plain & Locking 
Shakeproof Lock Washer Co., 2533 N. Keeler Ave., 
Chicago, Ill. 


TERMINALS & CONNECTORS 

American Brass Co., Waterbury Brass Goods Branch, 
Waterbury, Conn. 

Dante Elec. Mfg. Co., Bantam, Conn. 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Ill. 

Jones, Howard B.. 2300 Wabansia Ave., Chicago, Il. 
(Terminals and Terminal Plates.) 

Krueger & Hudepohl, 3rd & Vine, Cincinnati, O. 

Littelfuse, Inc., 4252 Lincoln Ave., Chicago, Ill. (For 
Fuses. ) 

Patton-MacGuyer Co., 17 Virginia Ave., Providence, 
R 


a * 
Rajah Co., Bloomfield, N. J. 
Sherman Mfg. Co., H. B., Battle Creek, Mich. 
Thompson Bremer & Co., 1642 W. Hubbard, Chicago, 


TESTERS, Coil 
See also Instruments. 

Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave., 
Newark, N. J. 


TESTING LABORATORIES 
Electrical Testing Laboratories, 79th & East End Ave., 
New York, N. Y. 


THERMOPILES 
The Eppley Laboratory, Inc., Newport, R. I. 


THERMOSTATIC METAL. See Metal, ‘¥ 
Thermostatic. eS 


THERMOSTATS 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

Barber-Colman Co., Rockford, Ill. 

Dunn, Inc., Struthers, 138 N. Juniper, Philadelphia, Pa. 
“‘Dunco.”’ 

Fenwal Incorporated, Ashland, Mass. 

General Electric Co., Schenectady, N. Y. 

Hart Mfg. Co., Hartfora, Conn. ‘‘Diamond H.’’ 

H. B. Elec. Co., Inc., 2531 N. Broad, Philadelphia, Pa 

Mercoid Corp., 4201 Belmont Ave., Chicago, Ill. ‘‘Pyro- 
therm,’’ ‘‘Sensatherm,’’ ‘‘Vasaflame.’’ 

Micro Switch Corp., 1 East Spring, Freeport, Tl. 

Spencer Thermostat Co., 105 Forest, Attleboro, Mass. 
“*Klixon.’’ 

Supreme Elect. Products Corp., 105 Mt. Hope Ave., 
Rochester, N. Y. 


TIMING DEVICES 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

Barber-Colman Co., Rockford, Til. 

Cramer Co., R. W., Centerbrook, Conn. 

Dunn, Inc., Struthers, 138 N. Juniper, Philadelphia, Pa. 
“Dunco.”” 

7 Signal Corp., Moline, Ill. ‘‘Microflex,’’ ‘‘Poly- 


General Electric Co., Dept. 6A-201,. Schenectady, N. Y. 


Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, IIl. 
Hansen Mfg. Co., Princeton, Ind. 


ELECTRICAL MANUFACTURING 
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Cn SOLENOIDS 


Davis-Made Solenoids are increasing production output and are lowering manufac- 
turing costs in many plants throughout the country. They may prove to be a money- 
saver for you. 

To help you select the right type of Solenoid—one that will most efficiently perform 
the work required—send for this new catalog No. 10. It is free and incurs no obligation. 
Write for your copy today. 


DEAN W.DAVIS & CO.,INC. 
541 W. FULTON ST. 


CHICAGO, ILL. 
COILS FOR EVERY ELECTRICAL PURPOSE 





















HOW MUCH MORE? | 


How Much More than its competitors your product offers, 
often decides its purchase. 


| BuILD IN ILSCO 
| SOLDERLESS LUGS 


| Simple—easily 
| adapted to almost 
| any product design. 
| Easy and speedy to 
use. Proot against 
| extreme pull... V- 
| Bottom wire opening 
gtips wires tight com- 
pletely around. 


ILSCO COPPER TUBE 
SEE ONE IN ACTION! & PRODUCTS, INC. 


5629 MADISON ROAD, CINCINNATI, O. 















Sample on request 





LET US BE 
YOUR MANUFACTURING PLANT 
for the production of 


Transformers ..+ power and audio in sizes up 
to 10 KVA.... current... potential . .. all 
, types of standard or special designs. 


Coils . . . Reactors and choke, iron core and 
air core ‘ty pes... special coils and solenoids 
for relays, magnets, etc. 


Rectifiers . . . Copper Oxide or tube type, 
filtered or unfiltered, for all d.c. require- 
ments. Adaptation of design to your par- 
ticular needs. 


ELECTRICOIL COMPANY INC. 


6 VARICK STREET, NEW YORK, N. Y 
Manufacturing Specialists to the Electrical Industry 









THE HILLIARD OVER- 
RUNNING CLUTCH... 


Four important functions: 


automatic dual drive operation 
ofany equipment with any type 
of prime movers 

—automatic operation of 2-speed 
drive 
as a ratchet, permitting infinite 
adjustment 

——as an automatic back-stop 


Write for booklet giving full information 


THERE'S A HILLIARD CLUTCH FOR EVERY JOB 
OVER-RUNNING... FRICTION... SINGLE REVOLUTION...SLIP...SPECIAL 


THE HILLIARD CORPORATION 
106 WEST 4TH ST. ELMIRA, N. Y. 
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Out inthe 
FIELD.. 


%The continued operation of your electric 
refrigerators or other capacitor-start motor 
appliances out in the field, is assured by 
AEROVOX exact-duplicate replacement 
capacitors. Either through you and your 
jobbers, or through AEROVOX jobbers, 
your appliance owners need never fear 
“orphans”. Surely such good will in- 
surance is not to be overlooked. 











% Consult Us... 


Our engineers are 
ready to collaborate in 
your motor-starting or 
other industrial capaci- 
tor problems. 


re 
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CORPORATION. 


NEW BEDFORD, ace 





IN CANADA: AEROVOX CANADA, Limited Hamilton. Ont 


@ Redesigned and molded of plastics, the Wirl- 
O-Wash replaces the old glass eye —— Four 
angular fins molded in the cup swirl the lotion or 
water gently over the eye-ball when pressure is 
— to the bulb, removing any dust or foreign 
matter. 


@ To mold these anguler fins and the undercut 
where the bulb attaches required ingenious 
engineering ability. 

@ But the resultant product meant new and 
larger sales. 

@ On just such problems as this our Merchandis- 
ing, Design, and Engineering staffs are ready to 
cooperate with you. 


CHICAGO MOLDED PRODUCTS 


CORPORATION 


1024 NORTH KOLMAR AVENUE CHICAGO, ILLINOIS 
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Hart Mfg. Co., Hartford, Conn. ‘*Diamond H.”’ 

Potter & Brumfield Mfg. Co., Inc., Princeton, Ind. 

Thompson Cluck Co., H. C., Bristol, Conn 

Ward Lecnard Elec. Co., 34 South, Mt. Vernon, N. Y. 

Walser Automatic Timer Co., Graybar Bldg., New York, 
nN. ¥ 

Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


TIN PLATE 


American Nickeloid Co., 12 Second, Peru, Ill. (Pre- 
finished. ) 


TOOLS AND JIGS 

Stein & Cé Wm. P., 424 St. Paul, Rochester, N. Y. 

Wrought Washer Mfg. Co., 2200 S. Bay, Milwaukee, 
Wis 


TRANSFORMERS 

For built-in applications to electrically operated ma- 
chines, appliances and equipment 

The Acme Electric & Mfg. Co., 35 Water, Cuba, N. Y. 

Dano Elec. Co., 93 Main, Winsted, Conn. 

Davis & Co., Inc., Dean W., 541 W. Fulton, Chicago, 
{ll 

Electricoil Co., Inc., 6 Varick, New York, N. Y. 

Ferranti Electric, Inc., 30 Rockefeller Plaza, New York, 
a 

General Electric Co., Ft. Wayne, Ind. 

General Radio Co., 30 State, Cambridge, Mass. 
*“*Variac.”’ 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


TUBES, Paper 

Paramount Paper Tube Co., 801 Glasgow Ave., Fort 
Wayne, Ind (Square, Rectangular, Round.) 

Precision Paper Tube Co., 2035 W. Charleston, Chicago, 
Ili. (Square, Rectangular, Round.) 


TUBING, Brass & Copper 

American Brass Co., Waterbury Conn. 

Dante Elec. Mfg. Co., Bantam, Conn. 

Ilsco Copper Tube & Products, Inc., 5629 Madison Rd., 
Cincinnati, O 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


TUBING, Laminated Phenolic 

Brandywine Fibre Products Co., 1402 Walnut, Wilming- 
ton, Del. 

Continental-Diamond Fibre Co., Newark, Del. ‘‘Cellu- 
lak.’’ 

Formica Insulation Co., 4638 Spring Grove Ave., Cin- 
cinnati, O 

Franklin Fibre-Lamitex Corp., 190 E. 12th, Wilming- 
ton, Del 

General Electric Co Section B-49% Plastics Dept., 
Pittsfield, Mass *“Textolite.’” 

Miva Insulator Co., Dept. 31, 200 Varick, New York, 
N. Y 

National Vulcanized Fibre Co., 
‘‘Phenolite 

Richardson Co., Melrose Park (Chicago), Ill. ‘‘Insu- 
rok.’’ 

Synthane Corp., Oaks. Pa 

Taylor Fibre Co.. Norristown, Pa 

Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


TUBING, Monel & Nickel 
International Nickel Co., Inc., 67 Wall, New York, 
ae Ee 


Wilmington, Del. 


TUBING, Phosphor Bronze 


American Brass Co., Waterbury, Conn. 


TUBING, Vulcanized Fibre 


Brandywine Fibre Products Co., 1402 Walnut, Wilming- 
ton. Del. 

Continenta' Diamond Fibre Co., Newark, Del. 

Franklin Fibre-Lamitex Corp., 190 E, 12th, Wilming- 
ton, Del 


National Vuleanized Fibre Co., Wilmington, Del. ‘‘Peer- 
less,”* ‘*Vul-Cot.’’ 
Taylor Fibre Co., Norristown, Pa 


TUBING, Varnished Fabric (Spaghetti) 
Brand & Co., Wm. 276 Fourth Ave., New York, N. Y. 
“*Turbo.’’ 

General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Ill. 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
N Y¥ “*Fmpire.”’ 

Surorenant Electric Insulation Co., 84 Purchase St., 
Boston, Mass. 


TUBULAR LAMPS. See Lamps, Minia- 
ture. 


INSULATOR 
sO Be UFOs yet 


The more complicated your 
® insulator design, the more defi- 
nite the fact that Universal can 
supply your needs to your satisfac- 
tion. The better quality of Universal 
“Dry Process” insulators hold to 
close dimension tolerances. Send 





your specifications for sample 
and quotation. 


PRODUCTS COMPANY 


1540 E. FIRST ST. * SANDUSKY, OHIO 


TUNGSTEN 
Wire, Rods, Sheets, Special Shapes. 

Callite Products Div., Eisler Elec. Corp., 547 39th, 
Union City, N. J. ‘‘Kulgrid.’’ 

Mallory & Co., Inc., P. R., Indianapolis, Ind. 


UNITS AND ELEMENTS, _ Resistance 
Heating 

General Electric Co., Dept. 6A-201, Schenectady, N. Y. 

Rockbestos Products Corp., 740 Nicoll, New Haven, 
Conn. ‘‘Rockbestos All-Asbestos.’’ 

Trent Co., Harold E., 619 N. 54th, Philadelphia, Pa. 

Watlow Elec. Mfg. Co., 1326 N. 23rd, St. Louis, Mo. 

Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa 

Wiegand Co., Edwin L., 7530 Thomas Blvd., Pittsburgh, 
Pa. ‘‘Chromalox.’’ 


VACUUM SWITCHES. See Switches, 
Vacuum. 






VARNISH, Insulating 

Acme Wire Co., New Haven, Conn. 

General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Bivd., Chicago, Il. 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
N. Y. ‘“‘Linolac.”’ 

Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


VOLUME CONTROLS, Radio. See Re- 
sistors, Radio. 


WASHERS, Felt 

American Felt Co., Inc., 315 Fourth Ave., New York, 
ae 

Felters Co., Inc., 201 South, Boston, Mass. 

Western Felt Works, 4029-4115 Ogden Ave., Chicago, 
Til 

Wrought Washer Mfg. Co., 2200 S. Bay, Milwaukee, 
Wis. 


WASHERS, Lock and Spring 

American Nut & Bolt Fastener Co., Pittsburgh, Pa. 

Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn. 

Beall Tool Cx East Alton, Ill 

Butcher & Hart Mfg. Co., Toledo, O. 

Eaton Mfg. Co., Massillon, O. 

— Spring Co., M. D., 690 Central Ave., Pontiac, 
Mich 

National Lock Washer Co., Newark, N. J., and Mil- 
waukee, Wis 

Philadelphia Steel & Wire Corp., Germantown, Phila- 
delphia, Pa. 

Positive Lock Washer Co., Newark, N. J. 

Shakeproof Lock Washer Co., 2533 N. Keeler Ave., Chi 
cago, Ill 

Thompson-Bremer & Co., 1640 W. Hubbard, Chicago, 
Tl 

Washburn Co., Worcester, Mass 

Wrought Washer Mfg. Co., 2200 S. Bay, Milwaukee, 
Wis 


WASHERS, Metallic 

Barnes Co.. Wallace, Div. of Associated Spring Corp., 
Bristol, Conn 

Federal Sales Co.. 24 S. Jefferson, Chicago, Ill. 

— Spring Co., M. D., 690 Central Ave., Pontiac, 
Mich. 

Quadriga Mfg. Co., 209 W. Grand Ave., Chicago, III. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 

“— Washer Mfg. Co., 2200 S. Bay, Milwaukee, 

8. 


WASHERS, Non-Metallic. See Fibre, Vul- 
canized; also Plastics; also Ceramics. 


WAX AND COMPOUNDS 
Sealing and Filling; Impregnating; Saturating and 
Fini g; Chatterton’s Compound; Sealing Cement. 
General Electrie Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 


Mica senietee Co., Dept. 31, 200 Varick, New York, 


WELDING EQUIPMENT 


General Electric Co., Schenectady, N. Y. 






WHEELS, Blower and Fan 
Rarber-Colman Co., Rockford, Il 

Janette Mfg. Co., 556 W. Monroe, Chicago, Ill. 
Torrington Mfg. Co., Torrington, Conn. 


WINDING MACHINES, Coil 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill. 

Universal Winding Co P. O. Box 1605, 


- Providence, 
R. I. Leesona,’’ ‘‘Duo-Matic.”’ 





WIRE, Bare 

Aluminum Co. of America, 2179 Gulf Bldg., Pittsburgh, 
Pa. 

American Wire Div., Electric Auto-Lite Co., Port Huron, 
Mich. 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill. 

General Cable Corp., 420 Lexington Ave., New York, 
Ms Xe 

John A. Roebling’s Sons Co., Trenton, N. J. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


WIRE, Copper Clad 
Callite Products Division, Eisler Elec. Corp., 547 39th, 
Union City, N. J. 


WIRE, Copperweld 

Callite Products Division, Eisler Elec. Corp., 547 39th, 
Union City, N. J. 

General Cable Corp., 420 Lexington Ave., New York, 
N. TF. 


WIRE FORMS 

Accurate Spring Mfg. Co., 3817 W. Lake, Chicago, Il. 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 

Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn. 

Grammes & Sons, Inc., L. F., 393 Union, Allentown, 
Pa 

Hubbard Spring Co., M. D., 690 Central Ave., Pontiac, 
Mich. 

Hunter Pressed Stee] Co., Lansdale, Pa. 

Raymond Mfg. Co., Div. of Associated Spring Corp., 
Corry, Pa. 

John A. Roebling’s Sons Co., Trenton, N. J. 


WIRE, Insulated 
(See also Cable, Heavy Duty; Cord, Flexible.) 

American Wire Div., Electric Auto-Lite Co., Port Huron, 
Mich. 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, I. 
*‘Colo-Rubber,”’’ ‘‘Nitro.’’ 

Boston Insulated Wire & Cable Co., Dorchester, Mass. 

Diamond Wire & Cable Co., Chicago Heights, IIl. 

General Cable Corp., 420 Lexington Ave., New York, 
| i 4 

General Electric Co., Section Y-8195, Appliance and 
Merchandise Dept., Bridgeport, Conn **Deltabeston.’’ 

General Electric Co., Dept. 6-201, Schenectady, N. Y. 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. 

Rockbestos Products Corp., 742 Nicoll, New Haven, 
Conn. ‘‘*Rockbestos All-Asbestos,’’ ‘‘Rockbestos A. 
¥; 

John A. Roebling’s Sons Co., Trenton, N. J. 


WIRE, Magnet 

Acme Wire Co., New Haven, Conn. “*Enamelite,’’ 
“‘Cottonite,’’ ‘‘Silkenite,’’ ‘‘Paperite,’’ ‘‘Celenite,’’ 
‘*Heatex.’’ 

American Wire Div., Electric Auto-Lite Co., Port Huron, 
Mich. ‘‘Vega-Chromoxide.’’ 
American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O (United States Steel Corp. Subsidiary.) 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill. 
‘‘Cotenamel,’’ ‘‘Celenamel,’’ ‘‘Silkenamel.’’ 

General Cable Corp., 420 Lexington Ave., New York, 
| a ¢ 

General Elec. Co., Section Y-8195, Appliance and Mer- 
chandise Dept., Bridgeport, Conn. ‘‘Deltabeston.’’ 

General Electric Co., Schenectady, N. Y. 

Rockbestos Products Corp.. 742 Nicoll, New Haven, 
Conn. ‘‘Rockbestos All-Asbestos.’’ 

John A. Roebling’s Sons Co.. Trenton. N. J. 

Winsted Division, Hudson Wire Co., Winsted, Conn. 


WIRE, Resistance 

American Brass Co., Waterbury, Conn. 

Boston Insulated Wire & Cable Co., Dorchester, Mass. 

Driver Co.. Wilbur B., Newark, N. J **Tophet,’’ 
“‘Cupron,’’ ‘‘Fecraloy,’’ ‘‘Hilo,’’ ‘‘Cobanic,’’ ‘*Radio- 
carb,’’ ‘‘Radioalloy.’’ 

Driver-Harris Co., Harrison, N. J. ‘‘Nichrome,’’ ‘‘Ad- 
vance,’ ‘‘Hytemco,’’ ‘‘Nilvar,’’ ‘‘Magno,’’ ‘‘Comet,”’ 
““Gridnic,”’ ‘Radioohm,”’ *‘Ohmax,”’ “Midohm,”’ 
‘‘Lohm.”’ ‘‘Lucero.’’ 

Holyoke Wire & Cable Corp.. 710 Main, Holyoke, Mass. 

Hoskins Mfg. Co., Detroit, Mich. ‘‘Chromel,’’ ‘‘Copel,’’ 
“‘Chromel-Alumel.’”’ 


WIRE, Round Edge Flat 
American Nickeloid Co., 12 N. Second, Peru, Il. 
(Pre-finished Metals.) 


WIRE, Welding 
General Electric Co., Schenectady, N. Y. 


ZINC 
Sheet, Rod, Tube, Wire, Anodes. 

American Nickeloid Co., 12 N. Second, Peru, Tl. 
(Pre-finished Metals.) 

New Jersey Zinc Co., 160 Front, New York, N. Y. 
‘‘Horse Head.’’ 

Platt Bros. & Co., Waterbury, Conn (Fuse Metal.) 












Be sure to see every issue 


Form the habit! 


If you would be informed with regard to 
electrical and mechanical practices of to- 
day, as they are used in the design and en- 
gineering of e'ectrically operated products 


read 


Electrical Manufacturing | 


regularly | 
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WAX 


1 pt. to 50 gal. heaters — thorough 
melting; thermostatically controlled; non- 
freezing outlets 


COMPOUNDS 


100 gal. or larger; with fixed or variable 
thermostats; any shape 


Heat these 


Materials 


SOLDER, BABBITT I 

15 sizes and shapes; '> to 385 Ibs. ca- Effie pent y 

pacity. Accurate heat control lly 
Ke _pnomic or 

ADHESIVES 


ls to 12 qt. glue pots; 5 to 50 gal. tank 
heaters with hand or power agitators 


CORROSIVE CHEMICALS 


Glass or porcelain lined; even heating 
through sides and bottom 


KOROGEL-KOROLAC 


Any size or shape; accurate heat control; 
glass or porcelain lined 


AND MANY OTHERS 


Any Material 
Any Size and Shape 
Any Heat Control 


In an Accurate 
Heat Controlled 


STA-WARM 





A 100 gal. rectangular 
wax heater— with selec- 
tive thermostatic control, 
100° to 500° F.— ideal 
for wax impregnating and 
similar operations. 





Write for Details 


aM ales esa STA-WARM ELECTRIC CO. 


565 N. Chestnut St., Ravenna, Ohio 


SMALL 
POWER. 
RELAY Sean 


that Give Better Service at Lower Cost! 


Do you need small, rugged Power Relays to carry large loads? Specify 
P-B! Pure silver-to-silver contacts. Frame, core and armature of best 
relay steel. All metal parts plated. Low current consumption. Ideal 
for use with thermostats. Write for special bulletin. 


POTTER & BRUMFIELD MFG. CO. 


PRINCETON, INDIANA 


Small Power Relays ® Semi-Sensitive Relays ® Midget Relays ® Process 
and Special Timers 

















METAL STAMPING SERVICE 


DRAWING B- 
STAMPING <== 


FORMING a 
ae Small Metal Parts \“\3 


in 


Ee Brass, Copper & Steel © 
PATTON-MACGUYER COMPANY 


17 Virginia Avenue, Providence, R. I. 
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INDUSTRIAL Gre 
TRANSFORMERS 


It is significant, that on the whole, difficult trans- 
former jobs find their way to UTC—jobs requiring un- 
usual engineering ingenuity; improved design methods; 
advanced production technique and equipment. UTC 
items range from 1 3 oz. hearing aid components to 10 
UM Ch eee Lh ee ee tl Te te Oe lala c) 
are General Electric, R.C.A., Western Electric, Westing- 
house, Weston. Write our engineering department for 
assistance in your transformer problem. 


EE 


UTC Varitran Voltage 
Control units are ideal 
for controlling light and 
heat... motor speed con- 
trol... breakdown test- 
ing ... meter calibration, 
ST Oe sb eT| 
efficiency are excellent; 
no distortion of wave 
form occurs, and almost 
stepless output control 
(0-130 volts) is effected. 
TRS Dee hall l ol an a 
ratings from 230 watts 
to 25 KW. 


For full details of UTC Industrial Transformers 
write for your copy of Bulletin 1B-1. 


UTS at a 


150 VARICK STREET- DESIGN DIVISION: NEW YORK, N.Y. 


EXPORT DIVISION: 100 VARICK STREET, NEW YORK, N. Y. 
CABLES: “ARLAB" 











**There’s magnet wire 
that can take itt°° 


As magnet wire in winding arma- 
tures and fields must be forced 
into narrow slots, its enamel 
covering must be tough. Like a 
good prize fighter, Acme Magnet 
Wire can “take it 


oof 
. 


Acme Magnet Wire enamel is of Acme formula, de- 
veloped through years of winding thousands of 
coils in the Acme plant. Its special merits are ex- 
treme toughness, to withstand abrasion, and a 
good slip, so the winding will be even and remain 
tight. The saving in time and rejects through 
using Acme Magnet Wire is usually something of 
a revelation to those who try it. Samples sent for 


test whenever requested. 
Wire 
PRODUCTS 


MAGNET WIRE—COILS—V ARNISHED INSULATIONS—CAPACITORS 
The Acme Wire Co., New Haven, Conn. 











SOMETHING N E W 


IN RESISTORS 


This advertisement is the formal introduction of NEW 
VITROHM Enamel now used in the manufacture of 
all Ward Leonard Resistors. NEW VITROHM 
means crazeless enamel structure. Extensive tests over 
the past two years on thousands of units have proven 
that NEW VIT- 
ROHM Resistors 
more than meet the 
requirements to with- 
stand humidity, moist- 
ure, and immersion. 
This crazeless enamel 
structure is one of the 
biggest improvements 
in wire wound re- 
sistors that have been 


The Ward Leonard line is made since the intro- 


complete including all sizes, duction of Vitrohm 
ratings, terminals, and " Ward 
mountings. y ar Leonard 


nearly a half century 
ago. 


WARD LEONARD 


ELECTRIC CONTROL DEVICES SINCE 1892 


WARD LEONARD ELECTRIC CO. 
34 South Street, Mount Vernon, N. Y. 





Please send me Resistor Bulletin 11. 
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You can get BODINE 


SPEED REDUCER MOTORS 
tn speeds down fo 


In speeds from 57 
rpm up. Worm cut 
on shaft for high 
efficiency. 





Motor with 
Double 
Reduction 


In speeds from 1.5 | 
rpm up. Low fric- I 
tion, silent gears | 


and worms. 


Bodine fractional horsepower speed reducer motor to fit 
it. Bodine offers over 1600 standard types— many more 
than any other manufacturer. Their precision-built parts 
and accurate, permanent alignment insure smooth, quiet 
operation and long life. These Bodine motors will 
enhance the sales value of your machine. 






@ Whatever the nature of your machine, there's a 


Bodine Electric Co., 2256 W. Ohio St., Chicago, Ill. 


Please send me your new bulletin on speed reducer motors. 


SN. ii5 55 banana baad Aen Redes eee aad aA meena ad 


ee 
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BODINE MOTORS 


ENGINEERED FOR YOUR PRODUCT 


Fully Automatic Counter 


MICROFLEX 


This precision fully-automatic counter controls 
circuits for automatic machine tools and pro- 
cessing apparatus in which a contact is to be 
closed for a predetermined number of oper- 
ations. 

The MICROFLEX COUNTER is a new, 
quality, fully-automatic, solenoid-operated 
counting relay for limiting the number of 
operations of a machine in a processing cycle. 
Our Engineering Department will be pleased 
to assist manufacturers that have a reset cycle 
counting problem. 


Only Eagle Microflex Counters 
Cffer All These Features. 


. Instantaneous Reset 

. Solenoid Operated 

. Simplified Dial Setting 

. Fully Automatic 

. Counts 0 to 400 

. Dial Setting Remains Fixed 
(Requires no adjustment unless 


number of operations are to be 
changed.) 


Send for Microflex Counter Bulletin No. 262 


EAGLE SIGNAL CORP. 


MOLINE ILLINOIS 


Compact Co-ordinated Control 


A complete, competent, control engineering staff will—without cost or obligation— 
solve your control problems. Since the beginning Guardian Engineers have specialized 
in building electrical controls for industry—constantly aware of and responsive to chang- 
ing trends in every industry . . . your industry. 


Everything from the simplest relay to complete packaged control can be designed 
completely fabricated and tested at Guardian—delivered in complete packaged form, 
ready for mounting in your machine. 


isk Us To Make Specific Recommendations. Write for Catalog *‘M”’’ Today! 


Model 150 Relay 
When ordering specify 
current, voltage or resist- 


ance of coil, contact com- 
bination and load through 


contacts . . . 1627 WEST WALNUT ST. CHICAGO, ILLINOIS 


ELECTRICAL MANUFACTURING 
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GRAND COULEE 


All the cement for the FIFTY THOUSAND TONS of con- 
eo ea OT 
pA ML al ie Meh 1 Ot 
equipped with Master Gearhead Motors. Each machine unloads two 
tte Me Mt 
yeti Mee a Te a ee) 
CUCU Me Me 

Ame el Tae ee a ee 
dirty jobs or for extra clean precision jobs, investigate MASTER'S 
TOUT Meme ee ee 
horsepower, that meet exactly your individual requirements. 


THE MASTER ELECTRIC COMPANY e¢ DAYTON, OHIO 
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A—Tétned, fea Metall metic mer Cl. metre 
plate propeller gasket 


B— Broached, tiirned and milled cam 


C — Milled, bored, dgilled, sawed and buffed 
Maimeri ties " 


ed 


--. in buying technical plastics, as in buying soap 


chips, ready-to-use is often more satisfactory 


You could shave your own soap chips, but 
with many economical, ready-to-use chips on 
the market, it sometimes isn’t worth your 
time, trouble and expense. 

There is a possibility that in your shop, 
equally valuable time and money may be 
wasted in fabricating parts that can be bought 
more profitably from us—and ready-to-use. 
For two good reasons: 

First: Synthane Technical Plastics have 
many properties in combination. Their selec- 
tion, in place of another material, generally 
gives you initial advantages in weight reduc- 
tion, corrosion resistance, machinability, 
and numerous other physical, chemical, me- 
chanical and electrical characteristics. 

Second: You gain—usually—by letting us 
machine parts for you. You relieve yourself 
of the responsibility for mistakes in machin- 


ing, for rejects, and delays in delivery. You 
benefit from our experience in newer, faster 
ways of machining Synthane. We make prop- 
erly the dies, jigs, and fixtures for machin- 
ing technical plastics. You also save the 
capital investment in machine tools if the 
present equipment of your shop is not well 
suited for the fabrication of Synthane ex- 
clusively. 

If your production requirements justify the 
installation and maintenance of special ma- 
chines then do your own machining. We'll 
supply your sheets, rods and tubes. 

At the left are parts machined from Syn- 
thane by us for three widely different manu- 
facturers. We believe you, too, will find 
Synthane materials and machining well worth 
looking into. Why not send in your appli- 
cation today ? 





